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N ThlS manual 1s intended to assist public health pest

-

control officials in meet1ng the certlflcatlon required under the
P

Michigan Pesticide Control Act of 1976. Parts of the sections on
mite, Lplder, and mouse control were adapted from "Prepar1ng for

Appllcator Certlflcatlon " by Dr. R.. E.. Heal and are used here under

I
agreement with the publlshers, the Natlonal Pest Control Assoélatlon,

Inc."ghe section on bat control was adapted, from "Bat Control" Tech

Release No. 5-75 of the National’Pest Control Association, Inc.

A.list of self-help questions and 1nstrué{ions for: compI%tlng the ques—
tions are at the end of each sectlon. If/you encounter difficulties in

using the manual, please "¢onsult your county agr1cu1tural extens1on agent
or representat1ve of the Michigan Department of Agrlculture for assistance.

Some suggestions on studying thé,manual are:

1. 'Find a place and time for study where you will not be disturbed.
2. Read the entire manual through once to understand the scope and form of
_ presentation of the materlal '
‘3. Then study one section of-the manual at a time. You may want to
v underline important p01nts in the manual or take written notes as you °
‘ ‘study the section. : p
4. Answer, in writing, the self -help questlons at the end of each section.
‘fInstructlons on how to use the self-help questions in your study are
fincluded\w1th the questions. These questions are intended to aid
you in your study and to help you evaluate your knowledge of the
“ subject. As such, they are an important part of your study.
:Reread®the entire manual once again when you have finished studying all.
.:of its nime sections. Review with care-any sections that you feel you

e

: do not fully understand. ‘——\\2 .
f ;,Thls manual is intended to help you use pestioides ffectively and safely
‘when ‘they are needed. We hope that you will rev1ew it occasionally to- keep
the mater1al fresh in your mlnd. s : :
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HOW INSECTS AFFECT MAN e N
B . | ) “ ‘
‘;i Insects dre probably the most successful of ail land an;mals. They

are found in thesair, on- and under soil, and 1n “fresh or brack;sh ater.

.They eat the leaves and roots of plants and bore 1nto all: types onyegetatlon
Some 1nsects 1live on-or inside other animals, and many compete fiercely with |
other specles as para51tes or ‘as predators in preserv1ng the balance in

' nature. Desplte their small size, the combined bulk of 1nsects may equal

' Bat of all other land animals. Over 750,000 spe01es of’ true 1nsects have

- been descrlbed to daté and the number may ultimately reach a million more.

[ ] ) o

For centur1es man - Qas fought 1nsects as pests, as carrlérs of disease,
and as destroyers of th food. Thls combat’ will contlnue for a long time, for
he has never erad1cated a 51ngle 1nsect specres from the eafth. Today, a .-
number of the most 1mportant spec1es are show1ng 1ncrea51dgly significant re-
'51stance to rnsectlcidés. However, when the need 1s urgent and the will is

present to do a good jobf 1nsects can be kept under reasonable control.

-

Insects have afiong hlstory that stretches back through many geolog1cal
. periods. . They appeared in the world long before man, yet 1nsect f0551ls from
coal and amber dep051ts differ llttle from the1r pfesent day descendants
despite a lapse of 250 million years or’mgre As man emerged and changed, hls
parasites evolv%d withkhlm + many of the str"ctly human parasites such as the -

“body and crab'lice hayving close allies on or in the great apes.

’ o |8 ) , b

Insects/are often thought of as man's most form?dable compet1tors.

&

-

They despoil his grow1ng plants and store crop5j~theyugreed11y suck the blood
from' his body, they annoy lrim wherever he goes. The damage that.1nsects do




®

| N "
. to growing crops is enormous. They cost the'American farmer'billions of
. dollars each year by destroy1ng or decreasing ‘the value of his crops. Flies,
fleas, lice and mosqultoes 1nf\ct man and. domesticated an1mals/d1réctly or 1n; :
d1rectly w1th the organlsms of many-dangerous debllltatlng diseases.
N . T o o

Transmission of duman Disease : : : : . \ ‘
. v , _ ; .

*  Insect bites or stings are occasionally fatal to humans, but their germ-

‘laden saliva or contaminated bodies may also mark a human victim for death.

1

The most sinister relationship of insects to man and domesticated animals. is

the part they play as carriers of disease organisms. 4
/

‘f. . \5 . L}/ \J
. Mechanlcal transm1sslon of disease: Mechanlcal or pas51ve transmission of-

disease occurs when. the 1nsect transports organlsms such as dysentery bacteria

on its feet, body hairs, and other -surfaces from fllth to the human. The Kpuse

-
3

fly, -Musca dbmest%ca, is probably the most loathsome passive transmitter of
"disease..When inwell-hdused communltlesx\;: is a common sight to see.fllthy flies
crawling over food.@nd utensils and the faves of small childrenl< Scientific,
studies have shown a close relatlonshlp between -the 1n01dence of bac1l V
dysentery and the needless abundance of flies ‘in human hab1tat10ns. kroaches ‘

[
and vinegar gnats are known to v151t sewers and llquld excrement, later enter1ng

"human habitations. o v
» . .

. ' . » : . _ _
Biological transmission of d1sease~ Disease organisms are ordinarily

helgé;ss and inactive,: belng SO delicate that they cannot withstand exposure

-

to s llqht and -dry arr.“ These organlsms would perish with the1r v1ct1m

unless there. was some means for them to escape from one host and find sanctuary
'1n another. Dlseases are spread 1n many ways, but 1nse£ts afford one of the
efflclent means by which the organlsms ‘can 1nfect new hosts. Blologlcal trans-

mission+of disease occurs when an~1nsect, mite, or t1ck is essentjal 1n the life

cycle of the disease of parasite. .The Anopheles mosquito, for example, is an
' essential vector in the spread of malaria.. The malaria parasite undergoes a

portisén of “its life cycle in both theyinsect vegtor and the human host. # T,
. T : ]

El{jﬂ:( . . - o . N L
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Host-vector relationships In-vonsidering the insect transmission of

disease cauSing organisms, it is important to understand the relatifnships ‘be-
tween the'vector and the host. The malarial paraSites, for example, undergo
certain stages of their life cycle in the body of the mosquito. -This insect
is thus an essential host of the disease, in addition to serving as carrier

" or vector. The paraSite unﬂergoes the sexual portion of its life cycle in the

mosquito, and-thus the 1nsect may be considered as the prlﬂify or definitive

w
host. On the other hand, the asexual stages of the malarial parasites are

passed in man who therefore IS the intermediate host

9

i Disease transmiSSion is'often complicated by the presence of more than ‘;
onle host. Some hpsts are not affected by. the disease but are able to perpetuate
the disease by serv1ng as a safe harborage fér the organism.f "These- animals are .
known as reserv01rs of the disease. 1In some cases it i/ rather difficult to
determine whether an animal is the true .reservoir of a disease or is the v ctor
alone. Some ticks and mites are able to transmit disease cauSing organisms,

. [4
such as the rickeftSiae cauSing Rocky Mountain spotted fever, to their offspring

and thus serve as both vectors and reserv01rs of disease. It is pOSSible in this

case that other animals, such as wild rodents and rabbits, are actually\the
. [ 1 f
, true reservoir. ‘ . 'S -l
. - . e !

.o - . - - s

The relationship between man, the 1nsects, ‘and the microorganisms constitutes
/

a great and only partially solved public health problem. Although malaria and
plague have ravaged mankind for thousands of yeass, the mosqugto and the flea
vectors were not known until the latter part of the 19th century. Who knows
what pa*ﬁ,insects may play in the transmission_of many virus diseases, the host-
vector relationships of which are yet to bé‘disdovered? b, ) ' Ry

“ .
. P T TR

0 ' . | -

e e « .

pe— P [

‘ : \ s ‘
- Myiasis means the infestation of man, or animals, %y‘the living maggots
-of flies. Some forms, such as bot flies, - tan breed only sin this way. The screw
worm infests livestodk in the South’ and West angvgggasionally attacks hug&n beings.

¥
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It is a true parasite 11v1ng only 1n the flesh of warm—bl bded an1mals; The

larvae of some fly species such as the rat- taLled maggots may be swallowed by
humans accidentally, produc1ng 1ntest1nal upsets. ) f "u S .'
S , i ' ‘ ‘ L -

Poison, Irritation, and Allergy 2

" Many insects, “and some splders, scorplons, “and éentlpedes, have developed
'p01son1ng mechanlsms +to use - 1n "self- defense or{in paralyzlng their prey. St1ngs
and b1tes may be intensely 1rr1tat1ng to humans but seldom cause\death. '
Probably the most dangerous ‘are the bites of the black widow .spider, Latrodectus

méctans and the stlng of a small SCOrplOn, Centruroides sculpturatus, found in

the Southwest.. Even the st1ngs of bees and wasps may prove toxic to persons
-allergic to thelr vénoms. Insect venom conta1ns complex protéln substances or !

formic ac1d that may leéad to anaphylactic shock or death.
\

.

-Some 1nsects,osuch as the puss caterplllar, have. u‘tIcatlng hairs rather
like those of stinging nettles. Canthar1d1n present 1n!the blood of certa1n

% of the skln when

l

beetles, such as the blister beetles, causes pa1nful blusterln

the insect is crushed.. Mosqultoes, sand flles, fleas, and other pvstiferoué‘*
It is necessary for

# -
creatures have done much to destroy man's peace of mlnd \
as’heavy\infestagicns

<>

health workers to understand the control of these pest

affect the health people and entire commun1t1es] ' , ' ;) S
.. . '\' o | ' l
Entomophobia Lo . . . ;
Entomophobla mea fear' of 1nsects.
%; of revulsion- 1n susceptlbI/hpeople. Crawling ,/0‘

A ' ! . . ;
Many household pests do little actual

harm but arouse 1ntlnse feelln

creatures, such as tarwigs, bo
Feellngs of repugnance aroused by hnfestatlons of 1nsects//

/
her some peo le so much that medical attentlon /-
P ,

may be necessary.
must be handlgd w{th care by the san1tar1an as no reﬁsonlng will satlﬁiy ﬁ

i

affected persons. :Some definite actlon such as sprayln' an 1nsect1c1de must be

’ taken'to break the chain of c1rcumstances. A modera e

- ' ., Y .- . .
1nsects 1s\o§@gss1stance to sanitarians in public heal

-~ Lo/ *
work “for it-insures the .
)“J .// .
1nterest of the public in promoting high staAS%}ds of -S§ Itation.

‘

« ' o / i

O
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: : COCKROACHES :
) e ) g - ) " ,‘ ~——
» Description . Jb S
Y ' . ' ' . .
Cockroaches ‘have a broad,'flattened'shape, six. long legs, and long
‘antennae. Adults of mgit species have well-developed wings. @heuyoung. « N
resemble the adults excépt for the lack of w1ngs and the1r smaller s1ze.

Dependlng on species, roaches are llght brown, reddlsh brown, dark brown, or ,
black; and some have characteristic marklngs./ The species can hﬁ d1st1ngu1shed
from. each other by thelr appearance and their character1st1c hablts and
habltats. The adults and 1mmature forms of all pest spec1es are pfesent iy

establlshed 1nfestatlons. . T -

N . : . \ s

e female lays 12 to 48 or more eggs . in a capsule which she carries
attac o the abdomen untll the eggs' are ready to hatch or unt;l she depos1ts

.the capsule 1n a safe location. _After hatching and emerging from the egg -~

capsule, the ‘nymrphs - beqlnbé\auenglna for food, molt several times,. and then

become adultsYcapablé of reproductlon The llfe cycle may be- completed in as,
. v = A . ..

d \

little-ij 40" days fpr some spec1es and as muchwas’ 2 years for others.

I3 . o . ) ',,
'~ Habits and wabltats . S . \\\\/ . - o ’

Cockroaches shun brlght llght ;psually hiding alljday and emerging’ at

night to forage for food. Their flattened bodies permlt them to hide in nafrow

cracks and'crevices.i Some spec1es requlre or prefer m01st env1ronments, W 1le

other ‘can withstand drier condltlons3 Roaches gain access to bulldlngs in
many ways. Some coﬁﬁogny enter bulldlngs w;zh food sugplles while others
frequently enter bulldlngs from underground ducts, mahholes, ‘and drains
from sewer llnes. Once 1n the bulldlngs, roaches move freely between‘floors,

rooms, apaé%ments through halﬁways lhollow walls, plumblnq access holes, )and -

‘almpst any route that prov1des passage roor. _ _ o ,

- , : . » L o




Impoftance of Cockroach€s . ./ . :‘lﬁ' PRI
o : / AR o «

;J' Although cockroaches have never been proven vectors of disease ,during

ep1dem1cs, the;r aSSOC1atlon with fllth ‘and thF fac%fthat they are able to

'carry the organlsAs of. 1ntest%nal dlseases on and in their bodies and. ‘will de~__-

'
a

posit thesefhlth the1r excréta on- our food make(thelr presence unde51rable. :

There also is an unpleasant odor assoc1ated with roaches that is the comblned

product of themt excreta and a- flu1d regurgltated durdng feed1ng D1shes and

llquld foods may retain this odor for long periods and even when no odor is
'at f1rst notlced dishes over which roaches have walked may be a ‘source of *the
odor when fllled with warm food. Cockroach spec1es commonly found in bulldlngs

do not normally eat clothes, books, ani paper products unless the1r customary

vfoods are unavallable or are insufficipnt to support the ex1st1ng populatlons.'
L}
Of ‘the many species of cockroach that ex1st throughout the world, only

three are nuh@rous e§§hgh in Mlchlgan to be of impo tance. These are the
«German cockroach, the brown-banded cockroach and the or1ental cockroach..
4 & T e

o
\ L s

German.dockroach(croton bug) , "Blattella germanica” -

4
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\ This .roach is light.brown, with‘th dark 1on§i£udi§ai_éﬁripés,bnﬂthq s
tﬁb:dk. Adults are,fivefeightﬁ inéhe%é}dhg_and havé?fﬁi}yrﬁéﬁeldPedWWngs”l'z R

while the immature stages are smaller 4nd have'pbfWinésfF'Thg:ﬁeﬁéle‘ba:ries'.‘

T Sty . . S e o e, .
¢ . . the egg capsule coptaining from 18 to 50 eggsfunq;l“shortiygbefo;g-they are ‘
| f?agy;to hatch at which time'they are"droppéd;;r,:--“The;'w cycle rdquires 40 to .

60 \ays. .German cockroaches devel®p and ‘live ‘inside buildings :in ‘warm moist
R , . . B P - A - |

"éreag such as kitchehs-and bat :odms.,,Lg;ée?pbpulaﬁionﬁlofﬁen_dgvelog in food-~ -

A ' Wy o
‘and: crevices during the

s
s

;handling\areas.;lgﬁey ténd to-'remiin hidden.in -grag]
- day,. and are easily transported in\{fobéd containers. _This species:occurs in .=~
. , s . . . v"7‘ X ‘,..;",-/ /' ) . . . . . . .

virtually all parts cffﬁﬁé-anited_v

L]
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Th1s roach 1s'liqht brown, w1th short,.mottled redd1sh brown w1ngs on ;?;’;'
'_the -adult: female and llghter, longer w1ngs on' the male.\/The w1ﬁg3’ﬁave two ; ,fzx;

brown;sh yellay transverse strlpes Adults are one—half 1nch jong wh11e e
.flmmature stages are smalle% and have no Wlnos.‘ The brown-banded cockroach can . . .

develop and llve xn drler locatlons than can most other roaches.. It flies i

read11y and 1n qpntrastlto the German roach, is found throughout the bulldlngs“f-

it 1nfests. Thls roach also }s w1dely5dlstr1buted throughout M1ch1gan and the_”

;restﬁof the Unlted States and because of its. ablllty to develop 1n_a.wrde

’ S

u

fvarlety\Bf 1ndodr habltats, it 1s harder to control than is the German roach.'

-

ngg capsules of th1s spec1es are smaller than those of the German r ach con—‘:<'

;1tain1ng_ p to 18 eggs, and usualiy e found attached to vaﬁaous ob ect *rather .

f[than be1ngadropped Females carry capsules for- 24 to 36 hours bef' elattach1ng

s@them-tqfsome obje o Complete development of th1s spec1es requlres from 95 to

i

% o . s
»276 days. o . P JE
s - e b 1.
\,Oriental Cockroachy "Blatta 9r1enta11s o . R
v - e ). N " { ‘
o i oL N v".- \ S tn.
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" This roach is dark brewn or. black. The female is one to one and one-
half inches longiJ;nd has only rudimentary wings‘reduced to mere lobes, WhiQE\
thstale is a_little.shorter, and has fully developed wings which do not reach
to the end of the abdomen. Egg capsules contain up to'16 eéqs. Females may
carry the capsules for several days before depos1t1ng them in warm sheltered
locatlons conta1n1ng sultable food for the nymphs. The full life cycle re-

quires from 311 to 800 daysﬁ Oriental cockroaches develop in damp basements
o

and sewers, and most frequently otcur in or near basement floor drains and the

qrease traps and dralns of food preparatlon areas. It commonly occurs throughout

tHe United States. A

.'Detection' 3? R N

Because cockroaches” are prlmarriy nocturnal insects, they may be overlooked

in routine 1nspections conducted’ during dayllgﬁu hours \but are ea51ly seen at

jnlght when lights are turned on in dark fooms. Roaches can be dr1ven from their

daytime h1d1ng places by use of pyrethrum aerosols when they would otherwise be

d1ff1cult to detect. .
a : . - 4

Control
4

,- The control of cockroaches involves;both preventive and corrective measures
' U - '. 4
and the specific-measures used should be determineé/gy local conditions and

\

'the specles that are present. . Improved sanitation and the elimination or re-

ductlon of harborages often will reduce cockroach populatlons and always will

improve the effect1veness and duration of 1nsect1c1de treatments.’

All food materials should be so stored that’ they are not accessihle to

' . N . . S, . :
cockroaches and, garbage and other refuse should be placed in containers with

'tight—fitting'lids Spllled foods and waste materials Should be cleaned up

and disposed rof at the end of each day before roaches begin their n1ght foraging.
All kitchen utensils and equipment should be thoroughly cleaned immediately

after use, if possible, or stored where roaches cannot reach them."
: 4

. . s
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vlatlons.
felectrlc 11nes, electric switch and fuse boxes, spaces behlnd p1ctures and

N ' '
The German and brown- banded roaches are usually carried 1nt0ebu11d1ngs

in food conta1ners or on the undersides, of furn1ture. Careful 1nspectlon of

materials. rece1ved ‘will prevent. many 1nfestatlons from ‘becoming establlshed
Most bu11dln0$ have- locatlons that are adequate to support ‘large roach popu-

Typlcal harborages are found 1n wall spaces, holes for water p1pes and

wall signs, kitchen drawers and cablnets and other storage areas.
. - : ..

Where foed is 'stored and processed cockroaches congreqate under, in, and:

reas, food-handllnq and serving equlp—

behlnd food coptainers, food preparatlo

‘

b

ment, and dishwashers. Wherever possi le, these“harborages should be ellmlnated

or made 1naccess1ble to roaches and ill result in the populatlon

¥i -
~F’»3

reductions. ' . - : coL
E . . | S
- [

The control of established infestations, however, almost certainly're—
quires the use of chemical ihsecticides. These should ke applied»whenever

possible to surfaces over which roaches will move at n;ght and to all’ harborage

sites where they remain during. the day.  The insecticides most commonly used are’

llquld and dust formulat;ons that arefapplied as spot treatments. Aerosols also
may be used as an adJunct to' residual treatments since: they are 1rr1tants and
‘cause roaches te move from thelr hiding places and come into contact. w1th the

Ligquids, either solutlons or emu151ons, should be

residually treated surfaces.
used as co%;se sprays to wet the surfaces Just short of run-off and applied to
baseboards, surfaces behind and beneath cablnets, refrlgerators, s1nks, storage
shelves, and interiors of cab1nets. .The spray ‘treatment should be followed by
dust applications to all suspected harborages that cannot be thoroughly treated
with the spray. Insect1c1de dusts should be used in conjunction w1th liquid
sprays wherever possible to treat all s1tes where liquids may cause fires or
electrical Shortlné. Dusts only should be used in fuse boxes, electrical out-
lets, stoves; ovens, and heaters. Dust also may he effectively used under ‘
buildings, refrigerators, stoves and built>in storage areas. Dishes and other
contents of storage areas such as closets.and bureau drawers should be removed
prior _to treatment and not returned until the sprayed areas have dried.

4 ’ : ° o ) .
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Exposed food should be_coveredaor-removed before insecticide treatments.are€

applied. €ontrol of brown—banded cockroaches may require treatment of Sus-

pected harborages throughout the bulldlng. S

- It is 1mportant that all un1ts of multlple dwelllngs be treated at the

'

same tlme to effectlvely éontrol an ‘infestation in the bu:le:Lngr a cng;na§&cﬁ——f

: of a dust and spray treatment thoroughly applled w111 glve much longer re51dual

-

control than w111 the spray alone. g : L 7
. ' : ' L
In areas where residual 1nsectlclde\treatments are not practlcal (hospltal

nurseries, etc.), harborage.reductlon, proper food storage, and suitable in-

secticide baits-are effective in feducing infestations.
: ' s
. C ‘ .
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L;ce have been: 1nt1mately'assoc1ated w1th man for centuries. Infest-
atlo s w1th lice occur today in the United States and many other countries

desp1te great- e&%orts to maintain h1gh standards of publlc health Public

health agenc1es are often -called \upon 1f 1nfestat10ns include or expose large = .

groups of people, partlcularly those in publlc 1nst1tut10ns such as schools,

’
jails, hospitals, or homes for the agedg o . | : /ﬁj ,

The three”sucklng lice that 1nfest humans are: ' the body louse»(PedﬂcuZus
hum&nus humanus)., the head louse (PedzcuZus humanus capztzs) and the’ cxab louse
(Pthzrus pubis). The body louse is the species involved in epldemlcs of louse-

borne typhus, trench fever, and relap51na fever, but all three cause ped1culos1s.

o

Pedlcu1051s (from the generis name of the louse, Pedzculus) orllnfestatlon

N

.with lice is qenerally associated w1th people 11v1ng crowded together and hav1ng

RTERTIAL S

limited’ fac111t1es for reqgular bathing and launderlng,u The condltlon is most

common durlng times. of stress, such as War, and in concentration camps, evacuatlon
centers, labor camps, schools, and institutions. In many countrles ped1cu1051s

«is assoclated w1th tramps and mlgrants and 1s known as "hobo's d1sease.

Severe 1nfestat10ns lead to scratchlng, se¢ondary infections, and\scarred

hardened, or pigmented skln—-the classic 51gns of ped1culos;s. After the

Widespread use of DDT‘followlng World Wwar II, there were relatgvely.few_geports'

+ .
oF,pediculos1s in the United States. However, as the use of T has become

restricted, the number of cases of head llce in school chlldren and in people.
. .
.in institutions has been increasing 1n\recent years. Moreover, the growing..

number of people of both sexes with unkempt lorg halr and the tenden01es in .

some populatlon groups to 11ve communally, tos wear the same clzthlng for lonm

perlods of time, and to bathe 1rregularly have apparently led o an }ncrease

Cem T -
in all three“kinds of lice that 1nfest man. f/' s : . -

’

ach o? the three human lice cause ped1culos1s. Head }1ce are confined -~
to the head hair and scalp where the adult and immature lice, and particularly
the eggs, are found fastened to the hairs: Body lice are found on‘halry

parts of the body below the neck, with adult and immature lice and

1 N ' ‘ |
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eggs freauently on clothing, especially along the seams of. the inner surfaces.
Crab lice are found in thﬁ pubic and anal regions and occasipnally in the arm-

pits, on the hairy areas of the chest, and on the eyebrows and eyelhsheés. Lice
. P N

fare transmitted from an infested persqn to another by direct contact and e s

. " indirectly" by contact with personal belongings; especially combs, clothing,.

headgear, and bedding. Animal lice normally do not infest man.

' . «

' Head lice are,often the causexof pediculosis outbreaks among persons in
schools, jails, hospitals,}nursing homes, and summer camps. Adult ahd v ‘v
. .immature head lice are seen less frequently than the eggs (commonly called ("nits")
which are fastened to the hairs, particularly those behind the ears. Public
health workers should be aware that foreign material in- the hair ang é?r casts
have been mistaken)for eggsyy A hair cast is the inner hair root sheath which
has slid along the hair shaft. A number of cases of pseudopediculos1s“have been

reported in which solidified globules of hair spray were confused with eggs.,

' In Oregon, several thousand children and adults were sent home from school

e

because many\had small, whitish objects attached to their hair. An. amorphous“ Y.
cellular mass was- found in some cases ' rand hair follicle. mites (Demodix sp )

. in others.” However, only a very few of these persons were found with head

infestations of lice. The louse ‘'egg seen throuqh a microscope is eas11y dis—
tinguished from other objects by distinct characteristics the ring at the
base of the egg by which it is fastened‘securely to,the hair; the egg itself,
frequéntly with an embryo visible inside; and %he cap (operculum) with.dqfinite

Yes. 5 - frs;{: . X . - . (

¥ ‘' .-

When outbreaks occur in schools, the school child must be treated daily

%

upon returning home. Otherwise the child is likely to become reinfested -and -

the«condition may‘spread to his classmates. In many instances other family -~

members and close associates may require treatmentz,

.
- 1

{y ~ Public institutions, such as hospitals, JallS, and'nurs1ng homes, sometimes
find incpming people infested with lice. If the incidénce is high, it may
be necessary to use experienced inspectors or public health nurses to

v inspeqt all people entering such institutions and to treat infested persens.

pz----'-, | N
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CaSjZ:of infestation must be handled as a medical pxoblem and consideraBle.
effort must be made to &void exposure of pﬁtients to ridicule. o

' >

Sucklng lice belong to the order Anoplura. These w1ngless ansects are

; d

flattened dorsoventrally, i. e., from top to ‘bottom like a phncake. Adul
lice haVe mouthparts cacsijtﬁng of stylets mod1f1ed for p1erc1nq and sucklng,
“the stylets are‘ret&acted within the head when not ‘in use. The1r 1egs are

.short and :;ogtJ/ﬁith a large claw on one or more of the three pa1rs of legs
for grasp1 and holdlng onto ha1rs, The eggs of lice d1ffer ‘from those of

A most other 1nsects because they are attached by cement and possess a distinct

_cap, or operculum .Lice have three 1mmature (nymphal) stages which resemble
the adult stage. Most nymphs differ from adults in hav1ng fewer hairs on the1r

bodies, fewer sclegotlzed plates, and 1n be}no sexually undlfferentlated. L1ce
L

are, therefore, good examples of insetts w1th 1ncomplete or gradual metamorphosis,
that is, insects w1th three. sfages of llfe- eqqs, nymphs, and adults.
~£emales are usually larger than males and the" tip of their abdomen is notched or

bllobed.anales .have the t1p of the abdomen rounded Wlth the somewhat c1gar-

shaped genbtalla often v1s1ble through the body wall. ) B
» ' .
.Most suck1ng lice spend their entlre llfg as ectopara51tes on mammals.

The body louse is a consp1cuous‘and 1mportanzz§xceptlon because it rests on L

cloth1ng except when feedlng. Sucking lice cur only on mammals, Aaever on

birds, rEptlles, or amphibia. Each species of louse generally feeds upon only
-one species of host animal, one genus ‘or, more rarely, orie* group of mammals.

In general ‘closely related groups of marmals appear to be 1nfe$}ed by closely

re

related species of 11ce. . . .
< . ", . . - !‘1

Pediculus humanus occurs-in two dlfferent forms often deslgnated as

Pedzculus humanus humanus(the body louse) and Pediculus

distlnct'subspecleSQ
humanus capitis- (the: head louse)- P.‘humanus hunanus  is called P. humanus

. corporis or P. humanus vestimenti by some taxonomists. Theze:tyo forms differ

morphologlcally in size, proportlon, and color, but there if an dverlapping’of‘

— L4
’/6haracter1st1cs in the extremes of any series. Therefore, it is 1mposs1ble
to ass1gn an 1nd1v1dual specimen to either rac1al form with certainty, although
3 . .
' -

. 3 . X . .
. . B - - 4
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partlcularly those body} lice from dark ha1red Caucas1ans or Orlentals. /ln
add1t10n body llce\te d to have ‘more slender antennae, less pronounced . .

constrictions between the abdomlnal segments, and more developed musculature jn

L . - L
v . Lo N

of the aBdomen .

) Thettwo fordg/;re s1m11ar phys1olog1cally, ‘but laboratory experlments
1nd1cate that the body louse is more efficient because 1t laysjmore eggs, lives:
-longer, and is more. res1stant to starvatlon. Blologlcally, the chief
d1fferences are in the hab1ts, ‘one form living . on the head and neck and the
other on the body Correlated w1th these two habits are d1fferences in egg
lay1ng, i. “e., the head louse cements her’ eggs to the ha1rs of the scalp, whlle
the body louse normally glues her eggs "to f1bers of cloth1ng or, less commonly,
to body halrs. Mat1ng w1llrocur Jbetween head and~body lice; it has even been :
reported that typ1cal head llce confined on the body lose thelr subspec1f1c 1

characterlstlcs and acqulre the’ morphologlcal characters of body lice after.

. - >

; ? . . . P ",' &
From the pub11c health vaewp01nt the 1mportant d1fference between the

four or more generatlons.ﬁ. ' ' L .

© two. forms 1%'that the major ep1dem1cs of typhus have all been assoclated with
w1despread infestations w1th body 11ce, not .head llce.~ Furthermore, typhus
'remalns endemlc .in cool areas where people wear several layers of cloth1ng /
“and body_lo ’1nfestat10ns are common. Typhus is rare 1n trop1cal areas such as:
‘Malaya or tr/zlcal Africa where little clothlng is worn, and most spec1mens .

%

found are/head lice. N - R,

O . ' L. » . -L
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The large, yellowgsh'egg of Pediculus humanus is -about

The egg:
8 mm long by 0.3 mm. broad.r/ft is provided with a cap at onhe end to
admlt N ’durlng development of’ the embryo and to fac111tate escape of the

The egg of the head louse 1s attachd to a human hair w1th

e 2). The egg of thé‘ﬁoay louse is cemented to fibers of the E

The eggs on the human’ scalp.or undergarment are 1ncubated

9

underclothing.
by heat from the body’ gAd hatch about a week. Hatchlng of eggs is greatly
,edﬁggﬁgxposure to temperatures about 100° F. or .

P

reduced o;—completely prevent

“ h )
: . . ' ~
. “
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lower ﬁhan 75%F. Thus, the body louse 1s readlly controlled when * thé///(em -t
‘articles of apparel areaworn 1nterm1ttently When the same clothlng is v -
worn for several west d} months, it may become heaV1ly infested w1th body &(

11ce.r Conversély, rf clotﬁlng werevstored fcr a month, even w1thout treatm ty

i LY
.all eggs would hatch or d1e, and .any young whlch hatch would d1e "
i, . N
~ The nymph: After emerglnq from the egg, ‘the louse nymph molts three

~-tJ.mes before becomﬁng a sexually mature aduit Therefoge, there .are thLee '
vnymphal 1nstars, differing from each. other by the 1ncreased length of the
abdomen as development progresses ‘ The nymphal stages Eequlre 8 to 9 ‘days for

~11Ce remaining in contact with the human body,‘but*may requlre 2 to 4 weeks -
il

when the cloth1ng is removed at n1ght If the clothes are Qot worn for
,several days, all of the llce w1ll'usually succumb. The tota life-cycle of
?ﬁ?d and body lice may be completed in about 18 days. S

. -
’-
.

~-The adylt: The‘adultﬂbody,or head louse differs little'from the nymph
except in sige and sexual maturity. The elongate body has” three parts: a- -
head, a fused thorax, and a segmented abdomen over three- fifths the body length.

‘,fThe?male 1s,smaller than the female. Table 1 lists some of the morphologlcal

- cHAracteristics of human lice.

.- , S ‘,
TABLE ]: MORPHOLOGY OF LICE PARASITIC ON MAN- , j7
Body Louse - ,Hégd Louse Crab Lause ¢
Size of Adults | - . - ’ T .
male E 2.0v-'3.0'mm. 1.0~ 1.5mm.7 0.8 - 1. .o ¢
female -. 2.0 - 4.0 mm. 1.8 -2.0mm. 1.0 - 1. 2 mm. o
Abdomen E]ongate;'wlth- - Elonga e, with- Short, with .
: out hairy lat- out halry lat- ‘hairy lateral.’
. eral ' eral - .. ' processes
s ' processes : ocesses
_ Legs - o .Abproximately pproximately First pair smaller, . -
' ~equal . \> - ual -+ more slender than ¢ = .
. o ' f 2nd or. 3rd pasrs . o
. ’ 'g. ) e , - ) \/
Color ° - Grayish-white Grayish-white Graylsh-whlte
- ‘ L « . with dark. .
‘ g - - margins . o R

\ -
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ampairléfishgrt,~four—

. ¥
pairs of #woks by which

R i ) .
the louse att_ hed to the sk1n durlng feeding. There 1s alsd a retractable,

: ¢ e
7 soft, haustellpm w1th p1erc1ng stylets to_open tHe wound and,pfovide@é“fh,

' ﬂsallvary duct.‘

I

" ’ "‘ -
\ L

- . When néagy/to feed the louse anchors its mduth to the sk1n, stabs an Q;'

openlng through_the Skln, pours sallva\unto t wound, and pumps blood from

of thefpharyn&eal pump. 'f_
. ".'A""
The “three - thorac1c segments each bear /a.pair of strong, f1ve segmented

ythe injury 1nto;the d1gest1ve system by mear

P

legs.‘ Each leggtermlnateg in a hooklike claw which by opp051ng a thumbllke
i-tlblal process en'lles the louse to ma1nta1n 1ts hold on. ha1rs and f1bez; The .
abdomen is elllptlcal and has nine, segments. Mating occurs frequently and at
,any tlme in the adult s llfe, from, the first lO hours to senescence E gs are
lard ZA to 48 hours later, depend1ng upon temperature conditions. ggs\are
-“cemented on- head halrs by head lice or on the undercloth1ng by body lice. If

} the human' is relatlvely nude,  as in some: tr ical areas, llce ma 1nfest beads
gz

and necklaces. Body lice-may deposit 9 or eggs per day .and total of 270 to

300 eggs 1n a llfetlme. Head lice are less prollflc, depos1t1ng about four

»eggs per day for a total of about 88 in a. lifetime.’ . ‘ .

Human lice depend upoﬂ‘human blood for,sustenance. They suck blood for

long perlods of time, but do. ‘not ordlnarlly become~engorged Some individuaf

- o

lice feed two av1dly, caus1y§ rupture of their d1gest1ve system, and sucoumb

because.of thelr_g;eed. Durlng feedlng, dark red feces may. be dep051ted on

the skin.
. | - ‘ . e
p Adults and nymphs ‘of head lice are found in the hair and on the scalp;
*r

they tend to be most prevalent on the back of the neck and behind the ears.
P _

They are not known to 1nfest eyebrows or eyelashes, but the crab louse may.
. - 4 « . ) .
‘ As many as 1, 000  body llce haVe\been removed ~from the undergarments of one

pérson. It 1g more:typlcalato find less'than 10 lice per person. Most of

_ the llce are on the inner ‘surface of the clothlng, next to the sk1n. Females

.y ". . N . ’ . .

Do~ »_ _ -
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E-\tend to congregate along seams for egg laylng. Some of the adults tehd . r
to migrate away from the 'skin to the outer garments, hence to’ other perons.

- Head and body 11ce gan move falrly rapldly and ‘will pass from host to host,

5 from one host to beddlng, by s1mple contact U*i
It is difficult to find ‘human lice and crakfllce aWay from man. Beds :
occupled every night by 1nsan1tary 1nd1v1duals ha&e more chance of belng lousy.
If unoccupied for several n1ghts; they tend to be free of lice. Head and’ body
~lice mayrbe acqulred by pErsonal eontact and by putt}ng on 1nfested garments. C

‘Head lice may be acqulred by contact w1th upholstered cha1rs and by using 1nfested

) brushed and c;mﬁs\t:sa}rs W1th .eggs attacked may be blown about. Lice tend to

”.

leave a feverlsh patient and seek other hosts.
. L
Q » .
Crab lice )
- . ‘ p\\
.}_- .' .
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‘Crab lice (Pthzrus pubzs) are small graylsh—Whlte insects w1th a short

Y abdomen bearlng ha1ry lateral tufts and large second and third, palrs of legs . ?_?f-
which g1ves them a crabllke appearance (Flgure 3) The sc1ent1f1c name of thls ;;

3 1nsect s often incerrectly spelled Phthlrus publs or Phth1r1us publs.'}-
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—a Relatlvely few detalls of the b;ologv of~§& ﬂ%louse are Fnown because ‘
they are d1ff1cult and unpleasant to rear in ?ept1v1 ’ : ‘Qm .

most commonly found on ha1rs in the publc areas”"' t they may be»found on ". FaE

\

) ;halry areas of the chest or. alrmplts. fhfesta 1gns of the eyebrows and eyé—

"lashes have been reported frequently. Crab lice Qn the ‘eyeb ows*Féed 1n a ;?‘ f
\ 2

very: locallzed area and cause hemorrhages 1ntp-the ln wh;

e

}'r.' 0\
plgment d1rectly above the eyebrows. Quarantlne do mrs often,note thas blulsh T
(l j A y '/

R (S

gcoloratLon as one of the firgt signs’ of louse 1n?estatlons

' - " !
i 34

:The life cycle of the crab louse is similar to that of - ﬁead a‘d body lice.
[ 4

. 5 .
The eggs are glued to halrs but are, "smaller and have ‘a more*cdhyq_ ap than/do :#

P@dﬁ;uluk.- It ‘is. not known def1n1tely How ~ many eggs are: la1d 1ﬁ¥nature but
one female confined ®nder a- stocklng/lald,ap qus, averagln7 three per day.

There are three n phal stages‘ In ‘a few specimens that were carefully stud1ed

it took 13_to 17 fays for them to become adults. Adult llfe apparently lasts

less than a th. All stages are more sedentary than those of head or hody <21

lice. They tend to- settle down at one spot, grasp1ng hairs with the legs of -
\bogh sides of the bo .unsertlng the mouthparts, arnd taking blood 1ntermrttently
Jfor many hours at a ti €. The legs are adapted for grasping rather large hairs’ ?t%

and, in the position ‘adopted, the ady] 'prefers‘hairs rather widely spaced': o \

(compared with the dense hairs of th ﬁead) ThlS may partly explaln ‘the diss '

“tribution of Eﬁe crab louse whlch is/ found most commonly on the ha1r in the . publc
W

and’ anal afeas. ThlS insect’ surv1ves onlg a short time away from’ the host}ﬁ{/‘“._g
0 -

200 crab 1licCe ,were removed from a man and only one was ve less than 24 .

Coe

later, lalthough the insects were kept in moist. air. . =

-

) ~ Crab 11ce are spread chlef?y by sexual contact, buﬁzmay be acqulred by

C
other means such as/lnfes ilet seats-and beds, and bv close personal contact

Many author1t1es believe that there’ has been:a genulne resurgence in the —

number of cases of crab louse 1nfe§tatlons, relateﬁ to the present worldw1de

cllmate of cultural perm1s51¢ene "It iscmot surpr1s1ng that/the 1nc1dence of
P pubts, llke that of other venzjtehdlseases,?has r1sen‘slgn1f1cantly as the.

[
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bodhdarles of sexual freedom have hlurre

.-

\Small chllaren may become ig-"

p—

* fested w1th krab llce on their. eyebrows or eyelashes fromwthelr mothers or

o nurses or through norm&l play act1v1tie54 qﬁg?many-as loo haveebeen counteg

og the eyelashes of a4§1ngle person, in this S1te{they m&?’yﬁdpce blepharltls, "

-@ an’ 1nflammatlon of the eyelld' ;e P
{ . 54 N * A
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s N " \ s, o i .- e .\'
¢ ' — ‘ ot . o
o . BEDBUGS AND BATBUGS
) . J . C e ] A - . j _
3 3 /‘ o !
L N } o

: \ Yy

~The bedbug, szex Zectulartus,*has been prevalent in Europe for centurles

and’ .in this country since early colon1al days although apparently unknown to
1ghth inch w1de,

N
the~Amerlcan Indian. -

.and reddlsh brown 1n§color.

'narrow crev1ces. The head bears\appalr of four segmented ant»nnae‘and p1er01ng—'
The wi

o

/
‘sucklng mouthparts whlch fold to lle between the flrSt pa1r oﬁ legs._
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The adult is one—flfth inches long, ‘one

The ° flattened oval body Ls adapfed for h1d1ng 1n’



- are represented by pads, Ehe body may become greatly. enlarged and blood red
in color dur1ng the taklng of a blood meal From 1 to” 5 eggs~are laid per

day over a perlod of 2 to lO months untll approx1mately 200 are depos1ted The

*

eggs are cemented to beddfng or 1n cracks. Development from the egg througﬁ\
a.serle/’of nymphs to the adult takes 18 to .56 days; and the adults normally

llve 6 months to & year. A blood meal must be taken before each molt. ;The o
- &

.

s
134

/ for con51derable¢t1me.'“»
S - : _
Bédbugs a;e found on the eiothlng and pos$ess1ons of 1nfested 1nd1v1duals.v-

£ a
) .

. They may be found dn poultfykandhzay be abundant in farmer s markets A S
heav1ly 1nfested\hou has a dis nct1ve odor. Some«people are very\sen51t1ve

“famale may llve nearly a- y?ar w1thout food -and can endure freez&ng temperatures

«to bedbug- bltes whlle others are hardly aware of them Immedlately after ,

Yy

) feedlng the bedbug defecates, pass1nq out the semlsolld-stlcky remalns of the
[
. last meal.. THe" materlal may . ehtex_the b1te injury, but as. yet the insect has -

not been 1ncr1m1nated in, the transmlss1on of. any communlcable d1sease.; Be bugs"
A

- may cause nervous dlsorders ‘in. sen51t1ve people, and may contrlbute to the 1ll

health ‘of both chlldren and adults. Man 1s*the preferred host, but bedbugs

will feed readlly on poultryikmlce, rats, and other anlmals.,e
o wT A S
. ) N M . . ?;:"

. .
- . . ’ . o
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-To Control Bedbugs o o o s L

9

’l. ‘Calk or otherw1se repa1r all cracks and spaces behInd baseboards

¢ -

&nd - ‘other areas ‘of the house. Wood panellng and loose wall paper -

fv.'of all kinds make an ideal h1d1ng place for bedbugs.

. 2.* Treat 1nfested ‘areas w1th an, 1nsect1c1de llquld or dust reg1stered .

5

N )
for this purppse.-'When usinq one°of theSe 1nsect1c1des- T s
; : : o 7 I .
a. Thoroughly spray baseboards, closets,"wood anellng,
 and other places that harbor bedbugs.. AppT’ a héavy.;
film of 1nsect1c1de to board. surfaces and 1nto
.cracks, but av01d spray . runoff because of the mess RO ) iﬁi. ..;t

it may make. L . S S L, _ ) )
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b. - Thoroughly tredt';he fréhe, slats and spr;ngs of beds. -
To treat the mattreés, apply a light mist to seams, ., -

, tufts, and folds, but not to the entire mattress.

Allow four hours for the spray to.dry before covefings v ‘

it with a sheet. Ventilate the room while sprﬂying and
during the drying.’ ' ‘

c. Treat the uphoiéteredlfurniture in the same way as
mat@resses——that is, lightly spray or dust only tﬁe
edges and seéms of;cu%hioﬁs, and the inside (hidden)
Eramework. Avoid treating sit-on or arm rest areas. -
‘Do not usé.sofas, etc., until theybare thoroughly dry;'
qf bétter étillf do not use them until 72 hours after treating
with an insecticide. Before allowing.dhi{drenjén treated
furniture, vacuum clean it thoroughly to remove loose and-

= A}
excessive amounts of chemical.

o

- R . |
Batbuds can be distinguished from bedbugs by the ionqér hairs on their
body. They are associated w}pﬂ bat inféstations in buildings and are known to

attack man. : N X
Control of batbugs involves the elimination of bats from the building

and the application of a residual insecticide for the el}ﬁinétion of hatbugs

) b
. -

Aand other anthropods. == -~ = | o . - ’ -

- : . /
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Mosquitoes are undoubtedly the most bothersome 1nsect pests foundiin

Michigan. Over 50 differént spe01es of mosquitoes are known to be present in
Micﬂiqan, and indlvldual feeding habxts and seasonal abundance of these species

(
assure the presence of mosqulto problems thxoughout Mlchlgan durlng nearly all
S

of the months of spring, summer and fa11 R S : IS
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Mosquito speécies vary greatly in flight range habits and capabllltles,
biting preferences, abundance, and type of hab1tat most suitable for their
development All species have four dlstlnct stagés in their llfe cycle.
and the immature stages of every species develop only in water. &n adult. -
female mOSqUItO may lay up to several hundred eggs during her lifetime. The
”locatlon selected for depositing these eggs varies wigh species. Those d
wdep031ted directly on water surfaces usually hateh‘within a short period of

time,‘but eggs deposited on damp or even dry soil, in depressions subject to
periodic flooding, may»survive for prolonged periode. The eggs of some species,
including some of the most common mosquitbes in Michigan; can remain viable

up to a year or more on moist or dry soil before they_are flooded and hatch.

-

The larvae, often called wrqulers, emerge from the eggs ané feed upon .

m1nute forms of animal and plant 1life and decaying’ organlc matter {h the water.

D
)
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When fully grown, they develop 1nto pupae. The pupal‘stage‘of the\mosquito,
also called a tumbler, involves a transition from the aouatlc form to the |
. adult. When this ‘transition is completed, the pupal skin Spglts along the
upper surface, and the adult pulls itself up and out of the floatlng skln-—on
'which it rests until ready to fly. Development time from' egg ‘to adult varies

-

w1th temperature, and may be as short as # to 10 days in m1dsummer.

_ Only the female mosqulto sucks blood, using this nutr1ent for development
of eggs. Feeding preferences of adult females and distances they may fly to.
- obtair a blood meal are usually quite spec1f1c for a given. spec1es, but vary
’ widely between species.. Some spec1es feed only on blrds, some on w1ld game,

_and others on domestic animals and man. Certa1n species may fly many milespfrom '

their larval habltat while others rarely go beyond a half mlle. A number of

species found in Michigan are such f1e e biters, ‘and appear in such large

numbers, that they make some areas near y un1nhab1table. ’They can even pose a

\
threat to the ex1stencé’of some w1ld11f durlng the warmer t1mes of the year. \

Mosqultoes create both d1rect and 1nd1rect human healtthazards.' Most

obv1ous are: loss of sleep due to n1ght b1t1ng mosqultoes, irritation from bites,
’ e
and secondary infectlons from scratchlng bltes.‘ Reduced eff1c1ency of workers 1§
.o
v a less obvxous, but‘1mport%nt“consequence ofalarge numkers of b1t1ng mosqultoes.

"At least four mosqultahtransmitted dlgeases—*doq heartworm and the Callfornla,‘

o

AR N . c.w:_

St LOULS and Eastern equ ns;ﬁprms~—oocur 1n Mlchlgan and adjacent states. These ,

Py

butecantbe transmltted to humans. So mosquito

R -

control Ls a. matt%§ of ﬁp}bﬁcowiort and health protectlon.

b n 5 ,;ﬁ ;o ) . - ﬂ
Bl . - 4 . o .

Mosqulto Control ’ o o L . ' .

v

Mosqulto control- aperations may be directed aqalnst the larval or adult
stage of the insect, or both. . However, the most sat1sfactory and long-lasting

control of mosquitoes is accomplished by ellmlnatlng or modlfylng existing water

N .
)

€2
(S
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\ .
accumulations so they are not sultable for mosqulto larvae. ‘These perm--
anent control operations normally are beyond the capabllltles and resources

of 1nd1viduals or commerclal controllers and re u1re governmental participation.
1 s

Commercial pest. control operators are most often -involved in mosqulto control '

‘1n areas where no- communlty control program has’ been established or where

existing programs are 1nadequate.
. N

Temporary Larval Control

Insecticides used to control mosquito larvae are called larvicides and the

degree of control obtained with larv1c1de appllcatlons often’ depends upon the

degree of water pollution and the type and amount of vegetation cover present.-

If cover is heavy or organic matter in the water excessive, it may be necessary

to 1ncrease§§he concentratlon of volume of the 1nsect1c1de used. Granular in-
secticide formulatlons may be required to treat water accumulatlons covered ‘
"with dense shrubbery, grass or other types of emergent vegetatlon since liquid’

formulations are deposited on the surfaces of the plant cover and do not svach

the larvae present in the water. Water in centaine&s that cannot ba;dralned_or'

removed from the area should also be treated w1th larv1c1de. Frequencyeof

larv1c1de appllcatlon varies cons1derably with temperature and mosqulto spec1es,
but must be. often enough to prevent larvae from develop;ng into adults. Appli~-
catlons each- lO to 14 days are normally adequate for Mlchlgan summer conditions.

“All potential larval breedlng sites w1th1n adult fllght range of tHe controlled

-

area must ﬁe treated if sat1sfactory control is to be achleved.

b

No larval control operations should be'alternated until it has been .

determlned that the water to be treated does contain mosqulto larvae and pupae,
and that they are species that actually bite humans. .
/~

Temporary Outdoor Adult Control

g
ost commonly used to’reduce adult mosquito

~

Insecticide mists or fogs a

-in outdoor areas. Both fogs ‘and -mists are

applled as space treatments that’depend primarily upon the wind for distri—

butron.' Neither mists nor fogs should be applled in w1nds of more than f1ve

v

Jz\;\_r * . ' 9
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\
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miles per hour. Optimum windspeed is two to three m.p,h. in open areas and

slightly higher in forésted areas. For best results,. air temperature near

.the’ ground must be cooler than at six feet or mgre abhove - the ground. This -

' copdition, called a thermal inversion, assures that insecticide particles Will
stay close to the -ground where most flying and resting mosquitoes occur. ¢

Thermal inverSion occurs naturally from late evening until- sunrise, so the most

effective fogging'and misting operations are. cénducted at night

Fogs applied duringﬂthe heat of the day nearly always rise rapidly, dis-

perse infthe air, and are totally ineffective in controljing moSquitoes."The

effectiveness of mistshls also greatly. reduced whén used during the day. In-
sectic1de fogs have no -lasting effect so they must be re- applied whenever the

? number of moscuitoes increases beyond the "l£vel of acceptance." Mists may pro-
b V1de a slight res1dual action but their primary effectiveness results from direct

i/ cﬁmtact With mosquxtoes. Mists may be applied under a wider variety of
atmosoheric conditions than fogs, but have the disadvantage of poorer penetration

t of vegetation. When Oil base insecticide formulations are applied as mists,

they may burn foliage or produce obJectionable residues on I/undry, automobile

paint and windows Unlesspcare is exercisedfin the operation of the mistingamachine.

"Persistent‘insecticides formerly available 'in Michigan (DDT and related
chlorinated hydrocarbons) prov1ded effective adult mosquito control when applied

as a res1dual spray to vegetation in a belt at 'least 20 feet w1de, surrounding

@y -

" the areas to be protected. However, 1nsect1c1des now approved for ‘use in

:

. Michigan usually Will net perSist long enough to provide satisfactory control

<

when used in this way. When applied as res1dual sprays to protected areas on the
outside of buildinqs, cabins,qsheds and gther locations not exposed to rain or ,
dew, presently approved insedticrdes may be used to supplement other control

\ ’ When applied only as residual sprays, these insecticides usually will

»

CEW

methods.
2 .
not reduce the number of. adult mosquitoes to an acceptable level S
2 ‘ P
V v 7. S . L K N . I . -
-Temporary Indoor Adult Control , , 'C:\_
Aerosol space sprays are recommended for lmmediate indoor control. This
type of spray is usually more effic1ent if treated area is kept clo?ed for at

FRIC
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sect1c1de may ‘also "help to control adult mosqu toes in ors,‘but are effectlve

least lSlminutes fgﬁlowing treatment. Re51n strips egnated with in-
} j

only if the space is enclosed and tﬁére is mi imal air exchange This type
of control should not be used 'in food preparatlon and serv1ng areas, nurseries

or facilities 1n wh1ch 1nfants, aqed or ill people may be exposed to the A

; vapors.\ 8 ) }" ,) ‘.._ @ . S . ’

“~

BITING FLIES . ;

[P

Blackflres\\ o B L k\*\~: 3

ﬁlackflles, somet1mes called "buffalo gnatsﬂ'are ‘small blacK or gray f11es
w;th stout humpback bodles, short, broad wings and short legs. They feed on -
the' blood of wild or domestic animals, and b1rds. In some parts of M1chlgan,
they are partlcularly vicious pests of humans.‘ The blachfly'season is longer\
than that of most other blood—sucklng f11es. The- fi;st adults appear late in .

April, r&ach the1r biggest numbers in May and June, but persist in d1m1n1sh1ng

2

umbers until "1a% october. o v 3

f' In some areas of M1ch1gan, blackflles become SO numerous that it is near1y &
dmp0551ble to remain out of doors. Blood‘loss from the1r bltes;has,fesgited :
in death of ,both domestlo and wild an1maLs If the blackfly is not seen while
b1t1ng, its g‘?é is readlly recognlzed . There is no pain while the fly
punctures the skin and feeds, but the 51te of the puncture is usually marked by

%'a small trlckle of blood wh1ch appears after the fly has flnlshed feed1nc
Wlthln an hour,'the area around the bite swells and an 1ntense itching- beglns

: \that may last for Several days... Some individuals become sens1tlzed to blackfly

bites and also. suffer pa1n and severe swelling in the area of the Dbite.

ca51onally, there.are add1t10nal reactions or extreme swelllng requiring .

¢
1

.-
"hospitalization. - ¢ \ ' ™ -

Unlike mosquitoes, blackflies bite only during the'day. When feeding on
anlmals, thev crawl through the hair or feathers to the skln, ‘or  enter the ears
and nostr11s to b1te. On man, they usually ‘feed on exposed sk1n, but. may crawl

through open:Lngs in thﬁothlng to bite covered ‘parts ‘of the body. .

kY




2 , Blackflles lay thelr .eggs in a variety of places, but all are either

in running water Qr 1ts»1mmed1ate v101n1ty. One female may depos;g as many as’

© 500 eggs in one egg lay1ng period—usually in masses on stqQnes, vegetation or

other partly suhmerged objects at or near water surfaces where they are immersed
or contlnually ‘wetted. Eggs hatch in 4 to 12 days and larvae attach themséives

to stones or plants in the stream with a small suction disc and fine Sleen

" threads. The Tarva - transforms to a pupa and is flrmly attached w1th1n a silk

e

.

O
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pupal gase sgun by the larva Just before pupatlon.~ Duratlon of the aquatlc

stages varies from twa to three,weeks to several months, dependlng upon species,

temperatufe and other conditions.
Y

Upon emerglnq from the pypal sk1n, the flies take fllght 1mmed1ately

and may live from a few days to - several weeks. Wh1§£ some species havk only »
southern M1chlgan

one generation each year, others have tGo or more. In generai,
spec1es have multiple generations: each year._ Generations of the Vvarious spec1es
overlap so* that all stages %? blachflles may be present in a g;xen area most of
the ummer Some species oyerylnter as eggs and othens as larvae. There is .
llttle pre01se\anformatlon concern1ng the flight range of adults, but one '
pralrle species in Canada has reportedly attaked livestock as far away as lOO

‘mides from its source.; The most common specles in Mlchlgan are not likely to SN
.~,a .

fly thls far,. bht Stlll have relatlvely long*fl;ght rangés.-‘ o
DDT prov1de he most effectlve blacyfly larvae control ever formulated

but its use has been restr1cted in Michigan,™and-there is no alternate 1nsect1c1de

that prodhces the same effective.larval control ' Outdoor space sprays recommended

for adulﬁ mosqulto control offer some local temporary rellef from blackflles.

Probably the most effectlve way to prevent blackfly bltes is 'to apply 1nsect

repellent to exposed skln areas and keep cloth1nq tighly fastened

) . N . N . ,

Stable Flies .. , . » _ :
. “ . .o~ s

4 .
The stable fly 1s often’ known as the biting housefly because of its

-

close~resemblanCe to, the housefly. The major ‘difference between the two is the

. «

€O
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sharp "beak" of the stable fly which 1is used to plerce human oxr anrmal skin and

"suck blood. Unllke most other bltl/g.flles, both male and female stable S
1 A
flles feed on blood. They are often annoylng summer pests at many - of Mlchlgan s
] beaches and recreation areas. R y o r} \ o
Ead ’ : ' ! ' ! )
Females lay their eggs ‘in m01st xottlng Qrganlc matter, such as lawn ;‘

5 Q}lpplngs, straw and graln wastes or, plles of aquatlc vegetation that accumulatq
along the ‘shores of lakes.' Development from egg to adult may occur in Just two
weeks in @he hottest days of ‘the summer,_but three to four weekp Qs more
common Adults llve up to. 60 days or more,. and take blood meals several tréZs

. dally throughout "their llfetlme.. Stable‘?lles usually‘remaln outdoors-but wil

enter anlmal auarters, houses and cablns, especlally durlng cloudy and stormy

summer weather ! i o .
3 3

The most effectlve ‘metthod for controlling stable flles,.llke most other

'bltlnq 1nsects, is removal of favorable breedlng sites.. Su1table breedlhg s1tes
can usually be ellmlnated w}thln developed recreatlonal areas, but 1t 1s rarély
practical gto remove all of the numerdus and w1despread s1tes present neariﬁost '
Mlchlgan/;ecreatlon areas. Removal or dry1ng (by spreading out) of accumulatlons

-

~of rottlng Vegetation'withxn—and adjacent toéthe recreation area w1ll reduce

.-
AN,

<« the pests' numbers, but lts long flight range makes 1t dlfflcultuto completely '
eliminate. Perlodlc removal of 'aquatic vegetatlon depos1ts on~bé§;:es and

lakeshores w1ll also ‘help control stable flles Indoor space spra or‘aerosols,

such as those used agalnst mosqultoes, w1ll erad1cate st € flies that énter
' .

animal shelters or human habitations. Skln or,. clothlng applicatlons of insect “,

repellents contalnlng dlethyltoluamlde (Deet) prov1de protectlon from stable

fllest There are no known effectlve 1nsect1c1de control measures that are
practical for large area treatments. : o o _
L] ." .I ‘ ’ . .'l :

Horseflies and Deerflies

A number of species in this group.of flies are very common in- Michigan

. and are bothersome pests in many low, moist, recrzftionalareas. Large C

. - Lt '\L N - .
- L . " [t ’
L S e i a ) B : o - . . o
. . . e . . ’
. , . . . .




- 32 -

tA

P

" moose flies. ‘These include

membbrs of this . group are commonly'called horSe

a number of very large species, "some with a W1ngspan exceedlng two inches.

.Smaller spec1es are called deerflies. Both horseflles and deerflles are strong
fliers and commonly have brllllantly coloréd’eyes that are banded, spotted or .

t can-also be very bdthersome to

) strlped with green or purple. Only the females suck blo%; They normally
attack other anlmals more readily than man, b

humans. These biting flies are most abundghq in swampy, forested localltles,
.and frequently occur in large numbers in recneatlonal areas lpcated near ex-

-~ tensive marshes, Adults_are most actlve on warm, sunny days and are normally

present in Michigan from\late May until'Septémber.v- . o , e

P : . ‘ _ . .
Female horseflles and deerflies lay the1 ‘eggs in compact masses of several

Ny

fhﬁndred on the leaves of aquatlc plants or vege tion bordering pools, swamps
other bodies of water. Eggs hatch in about one week and the immature '
rvae drop into the water or damp SOll where they spend one<¢o three years com-

pleting their development to the pupal stage. Adults emerge from_the pupal

.case in two to three weeks.

" No, satlsfactory control for th1s group‘of bltlng flies has yet been .
developed.- Their extens1ve breedlng grounds and locatlon of the larvae 1n‘\f§«'
water or molst soll makes 1t lmpractlcal to Sttempt treatment w1th chemical L

-insecticides. Drainage cf breedxng areas is generally, ;mpractlcal Suitable

cloth1ng and an application of insect repellent containing d1ethyltoluamlﬁe .

(Deet) to areas of exposed skln w1ll prov1de adequate protectlon from their bites.

'

Biting Midges - , . .

This group of bitingkflies includes several types oﬁ verx@tlny 1nsects
known as "punkies," "sandflies™ and "no-see'ums." Tho
maiply in the evening and very early morning. The burni ginﬁlﬂ&rltatlon they

.cause is far greater'than-wouid be expected from an inSect of this small size.
Agaln, ellmlnatlon of suitable breedlng sites is t effective method

for control of ¢hese pests. Location of these areas, however, is.an'extremely

.

N
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long'and tedious task, ‘even for a trained~expert. Biting midges usually develop
in the bottom mud of ponds, marshes and swamps or other~s1mllar wét soils,
,whlch are r1ch in organic- materlal. The-mrnute s;ze of the larvae makes it
extremely difficult to locate the1r bregdind'sites. If breeding areas can be"
located, dra1nage, diking or deepen1ng the marg1ns of ponds and streams may

w

provide effective control

' 'Due to the limited flight ran of the "adults, these flles can be ea51ly
controlled in localized: areas with the same 1nsect1c1de mists or- fogs used for:
adult-mosqulto control B1t1ng m1dges are weak fllers and are greatly in-

v hrblted by even moderate to light w1nds.‘ Keep grassed areas closely mowed
shrubbery and low vegetatlon away - from human and - anlmal habltatlons, and th1n

trees and shrubs to encourage stronger wind currents.

t Y

Biting m1dges are also attracted to llghts. Théir iny siée'enables them
to enter tents, cab1ns and cottages through avera € mesh screen. Indoors,‘an
aerosol conta1n1ng either pyrethrum (pyrethrlns) or allethrln is effect1ve.

Fortunately,“the weak fly1ng abbi&xy of ‘this grgﬁp of 1nsects restr1cts their

. :

-,mulsance to very llmlted and locallzzg‘afeas. ~#kj":_'f S

A
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NONBITING FLIES * : : ' K

u !

Several spec1es of nonb1t1ng flies wh1ch may affect healthh cause. d1s—
comfort and are annoying to man ate discussed in th1s sectlon. Although they
differ in appearance, all are in the order D1ptera and\haye complete metamor-.

. phosis (egg, larval pupal and adult stages)

‘The housefly,. "Musca domestica" ' . . ‘ SN
The housefly is known infall of Qhe areas<;;gthe world and is “the most

w1dely\d1str1buted insect of 1mportance to mankxnd. In some areas, it may

coistltutg 984percent of- all flléBAenterlng houses. . As a matter of necessity, a

large part of any pest control program will be directed against house flies., :

B

'
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e In general the housefly is. gray in,celor. The gray thorax‘is*markedﬁ
_w1th four equally- broad dark str1pes running ‘longitudinally. The méuth\parts
are padlike and are adapted for taking up liquified foods. They may be«i
'partly withdrawn ﬂhto the head capﬁule when not in use. Eggs are' la1d and
larvae\develop in animal and vegetable refuse. Garbage contents of pit .
pr1v1es, an1mal manure, Spilled animal feed and soil contaminated with organic -
matter such as fqom washings of any of those 1tems arée favorite breeding places.
o Houseflies are very prolific, each female l ying Several masses of many eggs.
'Under favorable conditions the eggs hatch in 24 hours or 1ess. The maqgots,'
which are creamy whiteand about one—half inch lohg when miture, move about
in the breeding medium to secure optimum temperature’ and moisture conditions.
The larval stage lasts 3 to 24 days;.the usual time in warm weather'is 4.to‘7
days. IFull grown larvae ove'to dry parts of the breeding medium or move out
of it 1nto the 5011 or sheltérgd areas under. debris. to pupate. The pupal stage
usually lasts_gzdf“S days, under very warm conditions only 3 days may be requlred
and in’ cold weather, flies may remain in the pupal case for several weeks\i .
-When this stage is completed, the’ adult pushes open the end of the pupal case,-
'works its way to 'the surface of the ground ‘and after dry;ng and hardening, flies

-

away to,feed. Matlng may take place a day or two follow1ng emergence”from the

- ¢
.

pupal case. “ N h \ ' . L

"Many of theventgiic diseases of man are tranzmitted by the housefly.‘
Included in these diseases ‘are the dysenteries, cholera, - and typhoid fever.
)The fly 51mply transports the organisms cau51ng these dlseases from man's feces
to his food. Sometimes these organisms are carried on: the flies" feet or body
hairs, and frequently they are regurgltated onto "the food when the fI¥y attempts

to liquify 1t-Eor ingestien. Because the houseflylh:;ya wide flight range and

varied food. tastes,'and because the female is .natura attracted to collections

of £ilth in, wh1ch teglay her egqs, the presence of flies is dangerous.-

hd

/" Theﬁe is no subst1tution for sanitation in housefly control. Withfthe

problems of 1nFect1c1de res1stance becoming ‘more w1despread and complex,‘

'appropriate action to assure good sanltation practices 1s essent1al 1f good flx
Y . .
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‘control is to be- ach1eved.J Proper dlsposal of food wastes is essentlal to

,preventrattractlon of flles to f od serv1ce areas and to prevent breeding at
-

,those locations. These wastes include all garbage nd such llqulds as wash

water. Garbage should be placed in.cans with.cdlose- 1tt1ng lids. Cans should.

" be kept on rackﬁJ and should be washed frequently. C re must be exercised where‘

’

! repeated washlng of cans occurs not ‘to let the: watef n onto the ground or

: hgravelled areas. . Refuse collectlon conta1ners whlch r_ce1ve garbage, t1n cans‘

and other discarded food packaglnq mater1al, or. other tems wh1ch at‘ract flleS‘ -

or contrlbute to breed1ng med1a, should be placed on
washed,\w1th hot water and detef%entu Garbage should |be plcEEH\up at tw1ce

. weekly 1ntervals -and d%éposed of in properly operated san& Y landfllls.

facks. Cans should be

)

'f{UChemlcal treatment of breeding areas hastens developm nt of &es1stance to in-

sect1c1des more than does chemical control measures ‘for adults. Therefore, em-. ’<
pﬂ551s should be placed on sanltatlon, supplemented larV1c1drng only -as an,

. v e Y .
emeraency measure. I T , ;\ : - J“

.}",

7mesh screen. " Use automatf@ closers on al out61de doors and keep them properly

. )

$ad3usqed : SR P . . o ' o

To keep flies ouﬁ-of buildinas, scregg all doors and w1ndows w1th 16 or’ l7y -

~ . : \

v ' Fly traps w111 catch live housef11es and are espec1ally effect1ve when there _
.are larqe numbers. Place them out of the wind and on the’ sunpy s1de|of the .

bulldlng (except in hot weather when a south exposure is not the best),

|‘ 4,»

An eléétrlc grid placed in the open w1ll a1d 1n control SpeC1f1catlons

ey - .

vary, but a.gri made of parallel wires spaced. .one~-quarter 1nch apart and having .

a high voltage, low amperage circuit is ample {for hohseflies. ha%;-‘ 'f
: S0 % N

t : %
The' appllcatlon of’ 1nsect1c1des for the control of adult flle %gznors
Wltl.

usually 1ncludes the use of aerosols. Appllcatlon -of 1nsect1c1des. some.

K B -
Y ~,

res1dual\actlon may also be effect%ve if applled around w1ndows or other. areas

I
v1s1ted by flies." Vapors ‘with insecticidal action emitted by 1mpregnated res1n
strips may offer some control of adult flies but care must be taken not to place g

these str1ps in areas prohlblted on the label ) : ',

L

\)‘ ‘ o . . " . ) - . ’ X
. . . | Y
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For control of adulb flles out of doors, aerosolscapplied by mist, fog, .

-

. or ultra low—volume equlpment is oﬁ value. Fly baits may'Offer some control_'

in certa1n s;tuatlbns. ReSLduaI sprays may be used around’ areas of hlgh"
fly concentratlon such as garbage cans._ Resin . str1ps 1mpregnated with in-

sectic1de are effective 1f placed 1ns1de garbaae cans or, bulk solid waste

-8 £onta1ners. s PR ﬁﬁ S S .f" S -

o

Blologlcal controI of houseflies 1nvolv1ng the reLease of sterile flies 1n¢o'

the populatlon or the use of parasites or predators 1§~not at th1s tlme of

..») o . . v
A .

A
any pract1cal value. -
o . v T . ¢

. A a

N4

Blow Flies - , : : R

. o ‘. f . .
Blow flies- ‘may be 1dent1f1ed by _ the1r relat1vely rarge s1ze and shlny blue,

v .

" . green, or black abdomens > Various species Qf these flxss breed in an1mal :;,.

carcases,-meat scraps,'and-decaylng vegetable mattern Adults are strong)fllers
H -

a

and are attracted to ov1pos1tlon 51tes from long d1stances.‘ The-,'1.:L‘r'e.c§/'cle_~_-"':__"'_",|=

‘is s1m11ar4to that of the housefly. BURERN . s ;13 o : ; IR

ERAT .- :, -
v

Whlle these flles'have essentlally the same potent1al for mechanlcally trans—
T m1tt1ng disease organxsms as do h0usef11es, they have fewer‘opportunltles‘
because they are less’ anllned to‘éhter bu11d1ngs. The 1mmature s}aﬂes have

' been found often in wounds of man and cher anlmals, and many. of the flles in

»

thlS group . are relatlyely important in* caus1ng my1as1s in'man. *?, .
- . -~ . :"

I Occasxonally blow flies cause annoyance 1ndoors in much- the same way as do

T house .and cluster flles. They are larger "and more robust than houseflles.a

Their abdomens are e1thbr "blué or green, -or 1n some cases, V1olet or cqpper.

0y

They fly with a, buzz1ng sound. ﬁ‘g L

1y

: Blow fly maggots develop in prote1n—type mater1als such as cheese, eggs,

*

L

N meat flSh dead an1maﬁs and dropp;ngs of dogs and other anlmals. leferenr

o s ,}»:'_0_.

types of. orqanlc matter often encourage the presence of d;fferent spec*ésgof -
flies. In- certaln nelghborhoods 1t 1s not uncommon to.flnd blow flles mg ol !

assoc1ated with dog manure.,“ . ) RIS

. N LR S B
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Normally blow flles originate outdoors, but infestations can ar1se from
dead rodents and b1rds 1ns1de houses, or even from maggot breedlng places in

b1rds nests in eaves troughs or abOVe w1ndows, or even in solled carpets

and rugs.

I

Destroy all sources of maggot infestation. Bury excrement of’ dogs each

week and spray pens with a sultable 1nsect1c1de. . R . '
T

Keep screehs on windows and storm doors. Use automatic closers on all

outside doors.

Dispose of darbage at-least once a week in the summer—every three or four

Pl

days is better. Use tight—fitting lidsfon garbage cans.

/ .

The control measures recommended for houseflies are 1n general , effectlve
'aga1nst ‘blow flles. ' ’

[
. 1

Cluster-Flies. . .. . - ,
J o ] : - i

" Cluster flies are slightly larger and'slower in flight than(houseflies.

- They-can'bef' cognlzed by the short golden -colered halrs on the' sides of the

ta

body below wh re the w1ngs are . attached ' ' o I

N .
v

The maggots, or 1mmature.forms of1§he clusteruglyqli;;e w1th1n earthworms.
(‘\ »

Hence, s011s h1gh 1n organ1c matter may contr1bute to. t cluster fly problem,
fby harbor1ng earthworms. Adult flles emerging from the s¢il are seen on. ~

flowers and fruits of plants. In the fall they f1nd the1r way inte houses,

* apparently- seeking shelter. They cluster in large numbers in the att1c,

basement between storm sashes and w1ndows, between inside and o 'sfﬁe @alls,

a .
< ) e
1 - . LoX 4 ,

or between screens ané‘w1ndows. . L

b A
' ~ )

They usually do very little damage but may stain curtain and wailpaper,
part1cularly when fly1ng arouhd w1ndows. These large sluggish flles)are

often more annoying to’ householders than the common housefly.
. Unfortunately these flies can gain entrance to your home through aluminum

2

siding bréathers (3%5 mm.) . Before aluminum siding is placed on a home, ‘a

thor0ugh check should be made of the sheet1ng to see that tears and holes

ERIC

Aruitoxt provided by Eic:



- 38 -

A ‘_ N 14 o . . “

are sealed. Then the 51d1ng hould be attached carefully and cracks o

/" calked before the job is considered complete. ‘M”f"“” D e,

Control- .
l. Calk and/or screen all outside openlngs to attics, walls,

¢ and basngghts.- Keeping Lhe insects out; of the house 1s

. better than controlling them later. )

Al N . b} - o1

2. For”chemical treatment in attics, use deodq;&zed kercsene' .
solutlons of ;nsectlcldes registered for this use. If

* possible, apply d1rectly cn the masses of cluster flles.
Spot spray around windows and.1nto crevices and sash'cord

‘chantiels ot other places where they can hide. -

~

& .
3. For chemical treatment of outside walls, use an insect-

iclde registeredlfor this purpose;-élthough_treatment is- \
ineffective unlesk you‘can getﬂthe material.between the s e
- inside and outslde walls. Tight construction of outside . ,
walls, "roof, window cas1ngs, foundations and foundaticn
-s1lls to’ keep them out will be more sat1sfactory than

later attempts at chemical control once they get inside.

-4"’ ' T . R

4. To control cluster flies in living guarters, use
suggestions glven_foruhouseflies. Resin strips will kill
the flies, but should be restricted to the attic.

,-.": - »

Face Fly . )

The face fly regembles the housefly very closely but is darker “and

larger ' ) v
. . L - \h .

Females have a graylsh-green abdomen and are hard to distinguish’from
" the housefly. {(with a magnifylng ‘glass one sees that the female housefly
_has a golden strlpe arpund the eyes while the female face fly has a silver
' colored one.) . Females feed on secretions about the face of 11vestdck-
xlapping\aniﬁal secretions from under'and around the eyes,_from the lips,

and in and around the nostrils, hence the name. Larvae feed in freSh cow dung.

1

O ’ R T AN
- L re
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Males "have a yellow abdomen w1th a.black line down the center,,and

éyes that almost touch. .They feed in summer_on nectar and pollen; they
:are not found ohi animals. ' ;

By seeking shelter in the fall, face flies cause bothér in houses much

b as do” cluster flles. For control, follow suggestlons for cluster fly™
(or housefly information where suitable). N S
o : : R

_ FLEAS -

’
?

Most flea 1nfestatlons in Michigan are associated w1th pet dog or
cats but maX sometlmes or1g1nate from ro%ents or rodent nests located in, or
near, human habltatlons: Fleas lay their eggs among the hairs of the1r
animal host or in the host's sleeping places. The eggs. drop or are shaken
‘off.and tiny; cyllndrlcal 1egless, larvae hatch’ and_feed on varlous animal

and plant substances that have accumulated in floor cracks, under carpets,

‘ »
54 in nest materials or in other‘sheltered places—both inside and outs1de.
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*When ,mature, the larvae sp;n small s1lken cocoons and develop 1nto the pupal .

.

or’ reat1ng stage, emerglng later as(adult fleas that feed “upon blood. -Fgll

development from egg to adult may neoulre several weeks or several months, -

19
; i}

‘ To be effect1ve, any control effort must be d1rected agalnst both the-

adult fleas on the anlmal and the adult and ;mmature stages located throughout

‘the area frequented ﬁy\the dog, cat, or- rodent ‘host.. Frequent thorough -

cleaning will help prevent outbreaks of. flea 1nfestatlons in building. This
should include vacuumlng floors, carpets, rugs and upholstered furnlture
often, ‘and ‘careful cleaning of cracks “and crev1ces in the floor, around furn-
iture cushions, and sleep1ng areas used by cats and dogs.. Rodent*nests in, or
near, buildings occupled by humans or pets should be rﬁmoved and burned. K

Before removing rodent nests, the nest and sprroundlng area, should be treated

; thoroughly”with'lns cticide to kill any fleas that may be present.
7

. Effective coritrol of'fleasirequires treatment of both the premises .

and infested animals. Flea infestations on pet dogs or cats can be eliminated

.by applying an insecticide’ to the animal and normally is accompllshed by the

/‘-

owner or a veter1nar1an. If pets run freely outdoors, treatment must be"
repeated as often as necessary. -Infested sites within the occupled bu11d1ng
should‘also be sprayed or dusted w1th a su1table insecticide. at the time or
1mmed1ately after the arrimal is treated.» The 1nsect1c1de should be applied

to the floors of 1nfested rooms (including the basement), rugs, mats, sleeplng

quarters of pets, and their bedd1ng. vard or outside infestations can be

controlled by treatment with a residual spray or dust. Insecticides do not

' kill flea eggs so the materials selected for control should be chemlc ls that

have a res1dual act1V1ty. If non-residual mater1als, such as pyrethrum,

are used, reapplications w1ll ‘be -necessary.
3 ... '('
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household pests. Some ants feed predom1nate1y on sweets, whereas others prefer .

meats and\ grease. "Ants may be rare vectors of the organisms ¢ausing enter1c

. diseases from feces\or’ﬁarbage to ‘human food. All ants bite, and sSome

7 . ..
ants sting. action to ant blte or ant sting can be severe in sensitive in-~
¥

dividu_ls. Fire ants, whldh have a hlghly venomous sti g9, are a major problem

in parits of the southeastern United States. Ants_ag;das scavengers and pre~

e e —_

dators any harmful 1nsects-

A ~

Ants ﬁre d1st1ngulshed from other insects by having t e f1rst one or two.
abdominal segments reduced into a ‘knobbed pedicel or stalk situated between
the thorax and the abdomen proper, and by their’ elbowed antennae. Termites
‘have a broad connectijon between the thorax and abdomen, and straight beadlike
antennae. The-forewings of ants , are larger than the hind wings and have :
Lcomparatlvely few veins, whereas the two- palrs of wings of term1tes are

s1m11ar in size and appearance and have many veins. Ants have chew1ng

“
e L SAN — .

2



mouthparts, theix heavy mandibles being suitable-for bgting, piercing,

cutting and gnawing. The smallest ant is less than one-s1xteenth inch long,

_and the largest ant atta1ns a length up to one. and one-half inches. They

'are among the most abundant of living tures 1nfest1ng the home. Ant
<D
colonies may last many years, ‘som€ of €hem longer than the three score and

ten years allotted to man. The colony is establlshed when the’ newly mated
female discards her wings;, digs a nest and produces eggs for a new brood.
After nour1sh1ng her young through the larval stage, her labors are over as the
larvae pupate‘and ‘the young workers emerge and take over the wor&.~-The’worker
ants feed‘the queen, fight off all enemies,‘gonstruct a mazelof'tunnels, and
care for the young. When the colony hasbbecome'strong, a special brood of
‘males *and females is reared to establiSh‘new colonies. . These winged adults
emerge for. the1r mar1tal fllght in vast numbers 1n order)to mate and seek new
harborage. Ants have a highly devel.ped soc1al system In some species each

"

colony 1s made up of three maly castes .the female or queey, thelworKErs, and -
“the males or drones. In other specles there 1s also d soldi caste. An

*«;
.active colony w1ll usually contain eggs, larvae, and pupae (c coons with pupae

are often called "ant eggs").

.

tasks“including.feeding and caringrﬁor members of other castes. o .

In Mlchlgan the following ant specles may- occas1onally be 'f some.

medlcal s1gn1f1cance

Qarpenter Ants, '"Camponotus spp."

i These very large'(é to 10 mm.) ants are black or darkwbrown. They nest
princ1pally in wood which they hollow out, into extens1ve systems of galleries
(Fig. 7 ~28b). They do not eat the wood but feed on honeydew. They are -also
predaceous on other insects.: They do not st1ng, but will bite readily. {
Several specles are w1dely d1str1buted throughout most of the United States.'
While these ants can damage trees by remOV1ng the supportlng wood, they enter
old scars and do not normally penetrate the bark and healthy cambium. In

11m1ted areas, they ca& cause severe damage to bu11d1ngs by nesting in
hY

-
RN

support;nq structural tlmbers. ~ .
Al ‘ ‘
_/",'\_; - Sy .-
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Thief Ant, JSolenopsis molesta” R ' { ‘ B '-_"
This yellowish ant'is one of the smallest in the United Statesl‘ It is
named the thief ant because’ it often-nests near other ants and raids their
galleries for food.. °Its3own galléries are very small,\and it} cannot be
followed hy the ants whose nesLs_ithraids. It ls rarely seen out, of doors,
as'it does not typically-forage for 'food above ground.' It is an omnivorous
ant, feeding on'a‘wide yariety of availagle plant and animal materlals. It
‘is predaceous on insects and other small animals. Thebthief ant.can sting,
but rarely does so. Thefsecreal subspecies ‘and varieties are generally -
distributed throughout the United States. This ant readily invades bulldlngs,
and is one of- the most 1mportant household‘ants. Because of its size, it can

SR
)

‘nest in very small cracks._,In bu11d1ngs 1t will forage w1dely for sweet,

starch, and prote1n foods, but prefers greasy materlalg“‘\\\\\\‘-ﬁ-¢ .

Pharaoh Ant, TMonomdrin%;pharaonis“

e This small ant (1.5 to 2 mm. ) varies in color from yeliow ‘to red. Itlcan.
be distingquished from the th1ef ant because ‘it has three segments in the
antennal cluh whereas the thief ant has only two. It w1ll nest almost anywhere
-—;n cracks and crev1ces, under stones and boards, and around foundatlons. It
feeds on sweets, qreases and %rotelns, and is predaceous on many 1nsects. It
"is w1dely d1str1buted throughout - the United States. It is an important and
perslstent pest in- bulldlnqs vI ere 1t will forage for food and for moisture.
This ant cannot st1ng but w1ll b1te readlly. This ant may be a serious pest in

v

hosp1tals where it sometimes 1nvades nurseries, feeds on wounds, and gets

"o

<

ﬁi_underAcasts. - ; : ftj S , ;v

Ny N

<+ 1. Some ant’ control technlques can be used in bulldlngs.ﬂ‘others are sult—-

Control

able for use only outdoors. The»COntrol of some ants requ1res
technlques developed for the partlcular species rather than. normally

at,
- bu11d1ng occupants i's an important aspect of ant control. Crumbsﬂ"“g*aw %

used for other ants. Inside %u11d1ngs<san“ }on carried out by ‘

<
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grease, food scraps, and}foods in open or "semiopen containers B
are readlly)found by foraging workers, and can attract large
‘numbers of ants. Heavy infestatlons in bulldlngs are rarely .

“found where good sanstiation 1s pract1ced . o .

A

2. Dusts arq tracked into the nest by_the_workers. ‘They are.
usually more effective than sprays. Dusts are bléwn .~ %
d1rectly\1nto the nests,_or are applied in all cracks and

crevzces several feet each szde of points. of entry.

- o

3. Sprays ¢can reduce ant_populat;ons indoors, even 1f ants enter

__\."' ) -'._:».
_buildlngs'from-outdoor nests; but they are not effective in _ -~

[ -

ellmlnatlng the colon1es All ﬁoints of entry should be

treateéd,” as should the’ areas several feet on each side: - .

_Foraglng areas, other than food preparatlon surfaces, should

also be treated # . - . T

4. _P01soned baits can be used effect1vely if they are

,attract1ve t& the species present than other av

Baits are taken into the nests, and are fed to the larvae, the

reproductlves.and the sold1ers. owever, the poisons must

' .o

. . - ¢ E - : .

} be slow acting to provide control, as fast-acting poisons kills
v

the workers before the bait 1s‘dlstr1buted. Ant“baits are .

not avallable as standard stock 1tems., If open purchase 1tems

L4

d .
are used the manufacturers recommendatlons for use should be.

followed and- care shquld be’ taken ‘to avoid posSﬁble food - a
_contamination and contaft byvchlldren and pets.

5.( On the out51de, dusts may ‘be blown directly into nests, '
followed by clean air to distribute the dust within the
‘galle£1es. Dusts are also used for barr1er treatments in- ‘
which bands 4 to 6 inches w1::&ire/ﬁsed to r1ng°the nests. A
clean area several 1ndhe§ wi Should be left between the .

' ring and the neséQentrance. Several appllcatlons may be
-/reouired in wet or windy weather,, Mound-building ants often

.entér and leave nests through tunnelsaat a distance from the
. ¥ ] : ’ .

Tt
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‘mouynd and control may require treatment of areas 10 feet. .
or more in radius. ' .
: 6. Sprays are used to saturate nests aftfr the mounds are opened
/

with' a hoe. Oil-base solutlons should not be used in . o ) Q\;"
vegetated-areas. Emulsions must be used w1th care, as they

can: burn some foliage. Suspens1ons are 'the safest sprays to

use outdoors. They are effective for area control where there

are many small'nests or where nests are hidden but the foraging
areas are known. ‘The- area’ should be wet down thofoughly. s
After the water has dried, the re51dual dust is tracked 1nto

the nests by the worker ants. Poisoned balgs can be used for

the control of some ants.

.

7. Carpenter ants are best controlled by treatment of the: nest . D
Only.dusts should be used. 0il solutiohs can soak through‘wood
to. stain walls; and the water in emulsions and suspensions can

cause swélling and warping of wood and can lead to decay. Dust 2

-

should be 1ntroduced into the top of the nest if it can be found

1

by tapping and drllllng. where the nests cannot be-located

’

area control is reg/;zed. Emuls1ons or suspens1ons are effec- 1~
d f

tive for use aroun undatlons, in, attlc spaces, and 1n other
!

areas where Aants are seen. : . .
N

{0 o .o B .
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STINGING INSECTS
¥ o

.hnts,'bees and wasps are all members of the order Hymenoptera. These
are membrane—w1nged 1nsects, though not all members of this order have wings'
Ants have w1ngs only in the reproductive forms. In the mut111d wasps or
velvet .ants,- all females are w1ngless, though most males have w1ngs. Many
of the hymenoptera llve solitary lives; yet this order contaans most of ’
the "social insects" wh1ch have caste systems with workers(and sold1ers in
addition to reproductive forms all livimng in single nefts or hives. This
system is best developed infants, some of which have several types of

©.

‘, e
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workers and soldiers. Bumble bees, honeybees, and wasps have ‘workers

~—

in add;tlon to reproduct1ves. Mud-daubers have no worker caste. A great
many hymenopterous 1nsects are beneficial to, man 1n that they paras1tlze'“4

" or prey upon insects wh1ch are destructlve of useful plants. The varlous

st1ng mechanlsms in these parasites. and predators aré modified ov1pos1tors. .
‘ The venom produces lethal or narcot1c effects in the arthropods 1ntended
" as food for adults or larvae. The Stlngs of many of the hymenoptera are-
also vEry well su1ted for defens1ve use: Whlle truly\"unprovoked" stlnglng
‘ of large an;mals is con51dered qulte rare, very lrttle provocatlon 1s needed
to incite some waspstand ants to attack 1ntruders in the ageas of their nests.

Whatever their reasons for st1ng1ng, the hymenoptera kill more people ;n the‘
-~ &

. Unlted States each year than do snakes and spiders comblned. . y
Wasps . . . “ o f ' C .
L ) - 7" ' '
L 3 - *
ﬁ‘ PE v ¢
= I o * .

. More.than.2,500's§5cies of wasps occur in North Amerifa. About Sq,of'

't se are troublesome to man. They are divided into hornets and yellow %é7'w
jatkets (Vespa and Veépula) Polgstes and mud daubers (Seeliphyron, , ‘ 7
Chalybion, and ITyposyZon) Wasps can-be 1dent1f1ed by, theif structure gnd

* by the nests they build. Hornets and vellow Jackets are bulilt more stocklly

_'tnan potter wasps and mud daubers. They 'are black, and have yellow or white
markings. The gueens are about three- fourths inch long and the males and '
workers are about one—half inch long. They are black, brown, or red, and

have a few yellow marklngs. Mud daubers are also sfender and three fourths P

inch long. They are black and yellow (Scelaphrone) metallic blue . (Chalybion),

.4

or ShlnY black (TrypaxyZon)
3
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Nests Sf hornets and_yellow jackets are'globularf papier-mache/structures

concealing multicombed structures. The nests are usually above ground, but
- , . N

o . - )
sOme species nest underground. Pollstes nests arﬁ 31ngled layered open

facedy and umbrella'shaped' the size of the wasps

. nuwber of wasps living in them, and they are enlarged to accommodate the

nests depends- upon the

grow1ng popuﬂathn a s1ngle hdrnet or yellow jacket nest may have up to.

15, OOO workers and several hundred -queens and. males.
‘After placing ‘one egg and several paralyzed

A mud- dauber nest .

cons1sts of several, clay ‘cells.
small spiders-in each *cell, ghe ‘female caps the cell, and abandons the nest.

Upon emerging, the new mud- daubers leave the nest, and carry On their
actrv1t1es 1ndependently. ‘ . o " - ! A .

. AR : o ;4 ’ N
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Wasps, hornets, d yellow jackets develop in the same way. The threekadult
forms are fert11e f males (queens), whlch lay the eggs; fertlle males, whlch

‘ mate w1th the aueens, and workers, which are females and " usually ster}le
C nerally, 1n the fall, queens and males leave the nest and mate.. ThHe males ..

d1e~shortly thereafter, but the: queens hibernate in the cracks in rocks, . under
\Y 1

loosened bark of trees, 1n bulldlngs, or in holes in the around Pollstes o
queens also h1bernate in att1cs and basements. ThelfoiloW1nq sprlng the )
queen ‘comes out of h1bernatlon and begins fly1ng about until she comes upon a
sultable nesting ‘site. She then collecEs wood or other vegetable f1ber from

'nearby plants, "chews it into a paperllke substance, constructs a comb of a
1

~

few shallow cells (later enlarged into a nest), and &ays an egg in ea h’ cell.

' ghe does hot lay anyLmore eqqs until her first brood develops. |, Afte the eggs
hatch in 2 tb 3 ‘days, the larvae hang Qeadféown in the1r cells. The queen
protects the larvae of the first brood/-feedlng them daily w1th freshly krlled “

' 1nsects. After '12 to 18 days, the full grown larvae. spring codoon caps ovér

~

the1r cells and transform into pupae which remain motlonless within’ the1r
cocogns.. After aboUt 12 days, the pupa stage is completed and the adults
emerge. Upon emergence of the.flrst bréod of workers, the queen resumes g9
layingf The-larvae of the f1rst brood develop 1ntq§workers whlch-care for the
: larvae of subsequent broods.z Mud- daubers have no workers. _The female bUlldS a
nest of several clay celr .' she puts several- small paralyzed spiders and one

egg in each cell which she then caps with clath. After hatch1ng, ‘the larvae

~

'%feed on the spiders for several days; then thei-pupate. In about 2 weeks

- Co e ) ,

the adults emerge to’’start new nests. . T P
- . . . S g )

Control efforts are directed toward treatment of nests and surrounding areas.

i

Insect1c1des may be tised as dusts,_wettable powders,(iolutlons, or emulsions.
IfOll -based solutions are selected they should be uskd w1th care around

vegetatlon to av01d damage. Most wasps will be‘>t their nests a? n1ght ~and they

w1ll be Jeast actlve then._ Dusts are easy "to apply to somé hornets and .
/ ’ -
'/xellow_jackets nests whether abdve or below the' qround. The extens1on tube
on a hand Huster c g;n be: 1nserted 1ntoethe nest: openlng./ Two or. three strong
f

puffs of dust wil 1lterfthrouqh the nest and will usually kill the’ colony 'é

w1th1n 24 hours. Solutlons and*" emulslons should be sprayed into and onto the

4

~
e
Iy

it
nests. The more nearly saturatjd the nest the quicker the klll., Rapld

¥ : 4
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arbage dlspogil will reduce the numbers of some spec1es that congregate
around ‘garhage.  The spraying of garbage contalners once a week partlcularly'
around the tops w1ll help control wasps attracted to garbage ‘Residual

vsprays are effect1ve for control .of wasps in bu11d1ngs. Screens, w1ndow frames‘

- doorframes, and other plaéés where wasps generally crawl should be treated.
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lee the wasps, bumble bees overw1nter only as fertlllzed ‘gueens. _In

the sprlng, ‘a new- queen finds a nest1ng site, partlally fllls,lt with a mass

of dry grass or moss, adds a ball of "bee bread" (a mlxture of pollen and

~

nectar),‘then ‘adds eggs. She stays to ‘care for thls flrst brood untll the

new workers take over‘all of her dutles other than qgg 1ay1ng.
-3 , v

Tu.. The life_cycle~of the‘honey bee is different _ After the'mating flight
f=13 new’gueens,'the old queen w111 ‘leave wlth a number of workers (a swarm) to

startia’new hiye. Only one of the fert11e new - queens is able to return to

the?oid hive where she” begins laying eggs. A slngle queen may 1ay 1,500,000

. I
eqgs in her 3 to 5 year 11fe, and may - have as many as. 100 000 offspr1n3 —J‘
* living at one time. «J_’ L o L .0



Of the many types of bees, those most commonly respon51ble for st1ng1ng

man are the bumble bees and honey bees—~=Bumble bees are large, furry, black

¥

and yellow or black and reddlsh ‘alred bees4 “In fllght they make a loud*’*
bu221ng nolse. ,TheFr nests are located 1n,cav1t1es ln the SOll, often 1n

' abandoned nests oj field mlce.f A 51ngle nest in late sd%mer w1ll have the

or1g1nal queen,'w rkers representlng several broods,,and a number of functlonal

ma s and females. .#pnby bees are typ1f1ed by the1r moderate 51ze, ha1ry eyes,

o

_the abll;ty of,ﬁhe”WdrKers toistlng only once,,by pollen baskets onnhlnd legs "
,'of workers, and by the stnlct caste system in whlch the queen perfoums no .

dutles other than €99 1ay1ng. She is w1thout the pollen basket on the h1nd

le§s. The honey bees are not natlve to North Amerlca, bt were 1ntroduced f@?“

by early colonlsts, The: nest.ls>the manmade h1ve except for . those be 5 that -

- have "escaped" domestlcatlon’and have establlshed hlves 1n hollow trees»and

: §i) o
“in attics and wall spaces of bulldlnggg ’

g B

~l . \ s, . v o

Many beekeepe w1$& remove a colony w1thout any charqer 'Thié is an Wl:*
effectlve and satljgachggy method when it can be used. Insect1c1des may: be
[ - J
. used to spray the h1ve ‘when - {t,ls acc3551ble. when the hlve cannot'ea51ly be

'_reached reslduals may. be applled to small holes through‘whlch th s w1ll

pass.. . oA R . PR A ;
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o 'SELF HELP QUESTIONS ON INSECTS
Now tha;Fyéu havé studiéd the secti@n, answer these questions. Write the.
answer$ with pencil without referring back .to the text. When you are satis-
fied with your written answers, see if you are correct by checking them in
the text Erase your answer,and write in the correct answer if your first

answer is wrong

- .

% - .

- v : : s
. . - !

1. How do insects affect man?.

HE :
" -, 'ﬁ . _' .

! . \/\\—’ P
2. What disease is transmitted by the 2busefly?

. ] .
p o

3. What is meant by the term "myiasis"?

. .
g s

: 5 ’ : ' ' S
4. ‘What are the thrée common species of cockrdaches in Michigan?

' ) . e -
5. 'What‘conditions'favor'hn increase in human lice?

“ s

6. Vhat ?§,récommeﬁded ?r coﬁtrol of bedbth?‘.- Y -

r , : .
‘7. Will larval or. adult controlaof mosqu1to§f give the more long-lasting

<& ' "

results? " - ;) A -~
8. Where do blaéi?ly larvae’ develop? : a'y
’ l ! ™ / Lo
< 9. Where do stable‘x%iés lay their eggs? . | ' 'f’ . o

10.- Why 1s satjtatlon so 1mportant to effective control of the housefly? .

v

/

o e T
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11. what are three common species of ants thgt are pests in Michigan?

o
<

' ’

. ..

12.- Where .-should insecticides be ‘applied to control wasps?

. Coa . o I
- \ .

A

C , .
b .
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. - OTHER ARTHROPODS THAT AFFECT MAN .
" , } ' o
: . ‘ . K
. MITES
. ("\ | ‘ v ’
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Listeéd below are t}‘ﬂe-mites that are known to attack or annoy humans
with some freqhency in the United States.. I '
. Mités That Attack Man - , S ‘
" From“birds: e o From other vegetable matter:
PR ’ . - B R N :
Chicken mite i % Straw itch mite
Northern fowl mite ia - "%‘ugni't_:hrg mite -
— ¥ Tropical ‘fowl mite = O ) :fk‘\%‘-
- ! (‘\ ~ ’ . . <

Q L 5 ' .
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From Rodents: _ . . From vegetation:
. . N - . ) . . . . o R
Tropical. rat mite . o . Chiggers
©7 7777 Mouse mite o ) K
Living on man: ' B From food materials: -
Itch mite , - Grain mite '’ _
‘Follicle mite - = . Mushroom mite & . .
. . . T
Mites That Migrate From Birds . . S //
. - S -

7 . u‘.]_ ,

Chicken mite: This mite is the best known of the mites infesting poultry.

4 -

I ;
It is;founj/on the blrds only when lt»ls feeding, which is normally at night.

4 o .
In the dayyime it hides in cracks and crevices in the vicinity of. the roost.

.problem._

f/( Northern fowl mite: This mite is very similar to. the chicken mite in

The chicken mite will feed freely on many. birds other than chickens, including

N
.plgeons, canaries, sparrows, swallows, doves ahd wrens. When the mite attacks

man it causes a mild dermatitis ‘and itching. Cases of dermatitis caused by this

mite undoubtedly are common in rural areas but several cases are on record from
. ¥ ] .

cities. “They - include instances where the infestations' were traced to pet

canaries, pigeons and nests of other wild birds. There are some cases on record

45#€he déath of t%€ bird host or its departure from the nest bringing on the.

attack on man. It is believed that this species can live for several months

without food so positive methods of eradication are required where they are a

appearance but is very d1fferent in its habits in that it breeds among the .
feathers of the host bird ‘and the mites may qpmplete their development w1thdut
leaving the host. It is not necessary for this mite to stay on the host, however,
and they may be found in nests,'or roost areasy and in surrounding cracks and

crevrfes. They can -gurvive for two: or three weeks away from the host.‘

This mite may bite man, cau51ng scfk annoyance. " There are. rgports’of it
cauSing a dermatitis but they do not’ appear to be as frequent as reports of
darmatitis from- the chicken mite. The most frquently reported troubIe is
xritzgaon from the occasaonal bite inflicted by wandering mites. The source of-

the i festation may be ouite varied -for this mite is a general paras1te of b»irdéP

’dfound on -domestic fewl, sparrows, swallows and many other species. oLt is. found

ERIC

Aruitoxt provided by Eic:

throughout the temperate region. Annoyance of man is frequently associated with

the death or departure of the normal host bird leaving an infestation of
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mites behind in the nest area without a convenient source of fopd.

[ .
[ .
Tropical fowl mite: This mite is very similar to the northern ;owl mite

.

. . ~ - V“w . .
but 1s found more frequently 'in tropical régions. It has not been reported
often or from a wide area. '

R VP ' ' D © ! a
Mltes\ghat Migrate From Rodents C ‘ W~ o
i L\'ﬁ . ) R . : e '

. e .‘v—l_,- , . ' LY
Tropical rate mite: This mite is associated with rats throughout the United

: tates. It will feéd_on fian and many other warm-blooded animals. The bite on.
man is painful, cau51ng intense itching and a skin 1rr1tatlon known as "rat—m1te
dermat1t1s. The mite has not been proved to be a transmitter of typhus or

other diseases, although its - habits appear to suit it‘well for such a role.

- o
The attdck on man is almost always assoc1ated w1th rats in. bu11d1ngs, "and com-

pla}nts are common from areas which may be 1nfested w1th rats, such as warehouses,
stores ," theaters, ‘and apartments. Killing of rats may intens1fy the attack

on man, but this, mlte will bite man even where there is an abundance of rat hosts -

on which they can feed The mites drop from their host after each feedlng and

may be found on a varlety of surfaces near rat—1nfested areas. They can survive

for several. days w1thow§‘a blood meal.[.' B . . . —

- “ -

SRR Tt ey e ‘o ‘3 : S

‘“"‘GP\, %
PP TR ) . . . . :
Mouse mite: This mite in -the Unlted States is primarlly a parasite of mice.

It tends to leave its rodent host to waqder throughout bu11d1ngs and Qlte man.

Its major impQrtance 1s ‘that it has been 1dent1f1ed as thewector of r1cketts1al

.

. pox, a mild dn@d nonfatal disease of man. |

r S

8

< . . .
Y

S . .
Mites That Migrate From .Food Matlrials
. N I

| . ™ _ v » ) ) ’
. . . - . e “ .
Grain mitexf/ihe grain mite’ is commonly found infesting all types of grain

—_— =" o - : ST )
flour. It also may, be found on other stored foods, being one of the miteS'repo;ted‘~

'from cheese. It prefers a m01st locatlon and under favorable condltlons . T

¢

develops rap1dly and in great,numbers,‘complet1nq its cycle in as little as'17
days. Under adverse condltlons it-may lengthen this perlod a great deal. The

" second nymphal form may be replaced by a special stage known as the "hypopus.

y

This stage is highly resistant to "unfavorable condltlons, 1nsect1c1des and
fumlgatlon, and it may exist for several months without feeding. The hypopus
does not move=much under” 1ts own pQwer, but it is tranipozped from place to

place by cllnglng to small animal forms such as insects or mlqe;\ When- it
. Al
. R . . LR

o ' - o - 5] L ‘ ' .
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encounters favorable condltlons 1tlsheds its skln and resumes normal growth

a

and development. The pecu11ar adaptatlon throth the hypopus stage makes it

very drgflcult to eradlcate this mite. = o : . .

b The grain mite and related mites are reported.to have been ffhe cause of mild
'dermat1t1s in man, known under varlous names as "grocegs' itch," "van1111sm"
(from’ 1nfestatlons on vanllla beans),,and "copra ‘itch." These c&ses are ‘
reported where products 1nfested ‘with the m1tes are handled by man. These mites
.are not blood~suck1ng forms and thus are the rause of only m11d irritations, .
veré/easily remedied once the source of exposure to\them in large number is

[
..

eliminated. .

<

\ Mushroom mites: This mite is a common pest of mushroom beds, but it also

may be fpund in'huge numbers' on such.materials as cheese, dried meats, cereals,
and many other materlals found commonly in homes or food storage. As with the
qraln mite, 1t is rot a blood-sucklng form, and any dermatltls from 1t would be
.a somewhat superf1c1al irr1tatlon easily eliminated by the destruction of the
source of the 1nfestatlon. This m1te is capable of reproduc1ng in enormous
numbers and may qulckly overrun an ent1re area surround1ng its source of food.

\

- Mites That Migrate From Other Vegetable Materials . o

Straw itch mite: The straw itch mite normally lives on other inseots.

" Common hosts are.the larvae of several insects such.as the wheathﬁointWorm; the
wheat straw—Worma the Angoumois grain moth: the rice, granary, bean and pea
weevils; and the pink boll-worm - It reproduces rapidly and in enormous numbers. -
This m1te has an- unusual development. The eggs hatch w1th1n the body of the

Lfemale and the young ‘are matured w1th1n the body of the mother. They are born as
sexually mature adults. It 1s reported that a s1ngle female may give birth’ to//

over 200 adult m1tes and that in one week the females of this brood will have

produced another brood in the-same manner.

L
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‘Men who are engaged in thresh1ng straw or handlfng gra1ns or other mate§ al ;
»

infested with the 1nsect hosts often are overrun by these m1tes. Their bite

- . e

w

produce a rashllke dermatitis which may cover”large areas of the body. The

b

~ “rash appears in about 12 hours after the attack and is accompanled by a severe “——
“

itching. The attack-is often of such intensity as to induce vom1t1ng, headache,//

3

-+ gweating and fever. . - - .7 .
hS : ¥ '
E . ) .. - .
The attack of man by this mite was a_chmon observation in times when it was

the custom té sleep on straw mattresses, but in recent years reports have been e

’ . , 2y .
relatively infrequent An interesting report was givén this year of the redhrrence

-

of this mlte as a pest of man ‘in th and of the assoclatlon of this problem .
w1th the appearance of a heavy in estatlon of;wheat jorntworm in Ohio wheat for

the first time. in 30 years. The most str1k1ng case was that of 4-H club boys show-.

&ng their animals at country fairs when they became 1nfested from the straw

which they were using to bed their animals and on which they themselves were

»”
[N

sleeping.

Furnlture m1te. This mite is a common pest of furniture in'Europe and has

hfreqﬁﬁhély been 1ntercepted on shlpments from there. It is common in this ..

country, but we Rave no record of it as a household pest. It feeds 6n vegetable
matter, apparently haying a part1cular llklng for certain materlals used to stuff
_furn1ture. It is very similar in habits to the grain mite. It does not feed

on blood but has been reported to be the cause of "grocers itch" in the same
way as the gra1n mite.

\)) -
Mites That Migrate From Outdoor Vegetation -,

. l .. . °
Chi ers: Chiggers which attack man are the larval stage of a mite. The.u

e

species commonly encountered in the Unlted States is Eutq?mbtcula aZfTeddugesz.

Other" specles may ‘be found less freauently. o

.

These mltes are d1str1buted over approximdtely the eastern half of the

© -
1

'country They are most cymmohr in the southern states; but frequently are abundant

durlng the summer 13 the ore northern states. They 1nfest a var1ety of areas

4 W

' ranqlng from those overgrown with brush to well kept.lawns. .

o / . . ’ . '._
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7 Adults of-theémitenoverwinter in earthern ¢¢11§'}ﬁ,th? soil. This stage'°' '
.doe " not attack man, but‘is’a scavenger living on decaying matter. 'PF the
-spring_these adults emerge from the SOll and lay their eggs. These hatch

1nto t1 3% oval oranqe-colored larvae._ It 1§4ﬁhls form wh1ch attacks man. -
Normally these larvae llve on snakes, turtles, rabb1ts~ birds and other Wlldllfe.
They also feed on man and’ domestlc animals. These larvae can barely be, seen with
thé\naked eyé‘ They are veryractlve and crawl: about rapld@y in search of a J0
place to feed.. When man comes %g contact with vegetatlon infested with these
larvaé they may swarm over h1s body., It may be several hours before’ they settle
down to feed. Their attack seems to be concentrated at p01nts wheke the clotﬂlng
.1s pressed aqalnst the sk1n, as under belts or garters. They attach themselves, ‘
' frequently near a ha1r follicle, by the1r mouthpart% and f1rst palr of .

_appendages. In feedlng, the m1te 1n3ects into the host a fluid which lqulfleS .
the immediately adjacent tlssues. The lqulfled tissues aré 1ngested by the mite. (
The surround1nq tissues become hardened and,” as feeding progresses, form a tiny. tube
through which further llqulfled tissue may be w1thdrawn. The larva. becomes f
fully fed in four to s1x days when it drops off the host leav1ng behind the tube
wh1ch has developed from it feed1ng actlvrty. The d1gest1ve flu1d of the m1te
causes a severe 1tch1ng and\atﬁeflnlte dermat1t1s.. Scratch1ng of these areas may
"lead to secondary 1nfectlon. The itching may lastvfor a week or more. Th1s mite

is not associated w1th d1sease transm1ss1on in the United States.

‘ -

After. leav1ng the host'the larva transforms to a nymph and later to the- adult

Neither, of these.forms attack man or anlmals, but feed on vegetable matter.

Y

-

t,

s : w7 - -

'Mite$ That Live On Man S .'ni§5‘~
These .mites are the truefparasites-df ma They - are not a problem for the
non—medicalcéersqnnel. Tbey are str1ctl§'prpblems for the med1cal ‘doctor.

Itch mite: ~This mite causes scabies or itch in man. - There are severa?l

closelv related forms on'anfmals which may sometimes transfer to‘man, but .

o

: i
usually close contact is requlred and “the problem is not one where the pest

‘control 1ndustry 1s usually consulted or can offer any assistance of valae.
b ¥ '

“pan SO ,
Q il . : .
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_creatureé » slightly smailer than the head of a pin.

‘mites of a similar size and golor.

{ ‘ ' . : s - .
Clover Mite .
—_— ol : . . /

- - - B
v

General remarks.,AClover mites’ were f1rst noted as a serlous problem in

structuyes in the'eastern United States -about 1950 and s1nce then have become a’

problem throughout much of the country. They are usually associated with new

lawns and, therefore, are a problem mostly in new suburban areas.
. - L ‘ ' :
Clover mites are not 1nsects, but are- related to: ch1ggers and otler mites.

Clover mites often 1nvade homes dur1nq the fall, w1nter or spr1ng where they

are a\nulsance and may cause stains when crushed. U i

The mature®clover mite is-a reddish—brown, eight—legLed

Description:‘

The young are smaller and

redder.. The front paiflof legs is much longer than. the other iegs and character-

istically extend°forward;from the body. The long pair of legs can be seen with
a hand lens and serve as a good way of distinguishing the clover mite from other
. # < ,N

Llfe.cycle- *The bright red qus of the clover mlte are laid 51ng1y or -in

a - -

,masses in cracks and creV1ces in building walls and beneathfbark on trees.

Favorlte spots are the m1nute depressions on masonry surfaces .and on- rocks and

‘wood debrls on the ground. .The summer is usually spent 1n the egg stage, but

E act1ve stages may be preséent dur1ng the summer in cool spots in the north.

™

O
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' act1V1ty occurs durlng the fall and sprlng.

Mnecessary;for young to be produced.

1
Hatching occurs. between 40 'and\85'F.; thereforeh most hatching and mite
Above 86°F.; the eggs‘remain'dornant
- j o

and do not hatch -
| -

. & - ' - k. -d R
The newly hatched mites m1grate to grasses, clovers, and other plants to.
feed. After_feedlng, the young mites return tovthe1r h1d1ng_places on the

trees or swellifgs .to molt.’ The clover,mite goes through three such molts

béfore becoming-an adult, and migrates to a food source between each molt.
_The adults

s

Each

developmental stage lasts two to six days under .ideal conditions.

“mlgrate between the dwelling and\the food source several tlmes dur1ng the1r life -

span. Male clover mites are very rare in th1s country,»but matlng is not .

Females produce about 70 eggs each.;’

\

Sp
€
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Commonly there are three to five generatlons produced each year.. AIl stages may

/ﬁ be present dur1ng the w1nter. .The m1tes hlbernate in the same type% of places

-

that are used for egg dep051tlon. , ' » ‘ ' o
- . ' . ) ; N ‘ . ’f."

¢

Habits: Clover mites use concealed spots in wh1ch to lay their' eggs,v S

'h1bernate, and h1de during molt1ng perlods. 'Typical places of concealment areﬁ
cracks and faults in concrete foundatlons, mortar crev1ces, under shlngles'andl
s1d1ng, on building paper between the walls of buildings, under window s1lls,

around sub. area vent frames on the "in" side, and on the underside of the lower
, . g = O c e
bark?on trees. Eggs are also laid on accumulations of small stones, bits of *.
1 .
7 ; N . E
wood, etc. . : ] . - ﬂg

‘

* Most clover mites tend to move less than two feet from their hiding places

to feed when food is close at hand. Therefore, feeding usually takes place

close”to foundations or tree trunks. - i

Foraging occurs when temperatures are bétween 50 ‘and 70 F. Rem er,

however, that the temperature 1n a m1crohab1tat may be higher than the surroundlng

Y

air’ temperature. On a cold w1nter day, the south side of the house close to the

foundatlon may begwarmed enough by the sun to stimulate” clover méfes to seek food
r : . : : .
= )
When the hiding places of the mites pecome‘warm-enough to stimulate act-¢ -

ivity, the mites begin to move, perhaps in search of food. Such movements of | ..

) m1tes h1d1ng within the walls of buildings may bring the m1tes .in contact w1th ‘;_g
the warmer air of the 1n\erlor of the hduse. The mites apparently move toward
. this warm air and enter the 1n£;}1or of thg house through cracks along baseboardsT )

A
doors, or windows.. o ' R

e -

This may occur perlodlcally throuqhout the w1nter, (espec1ally .on the soth
s1de of bulldlngs) whenever temperatures ‘in the hibernating places become hlgh
,enough to, stlmulate act1v1ty Act1V1ty is greater. in the spr1ng and fall but* '

as outdoor a1r temperatures become more favorable, there 1s less tendency for

e e T

the mites to migrate to the interior of the bulldlng. O

- ' Feeding:. Clover mltes Eeed on grasges,_clovers, and some other plants
‘(both desirable an‘.weed species) around buildings and on lawns. 'Although whlte
clover is a highly preferred food ¥msome places, Kentuoky bluegrass, bentgrass,

red fescue, red top and chickweed seem towhe preferred in most situations. A
E i
. v i .\ N p .‘,; a .. . ' . L.
0 N : . o
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— Lush lawns wh1ch are wel%jfertlllzed especlafly ith orgamic fertiﬂ(refsh

- tend to haye- larger populations. As: lawns become old élover mites are

less of a problemk\ It 1s ‘not known if thls is due to a poorer lawn care program,
R,
d1fferent nutr1ent levels in the food plants‘_a bulldup of natural predators, y
~

or 2 comb{katlon of these and other/factors. . . ".f‘_u ;' ’ -
i N :

' Clover m1tes feed by punctuélng the plant t1ssue and suck1ng ‘out the julces.
Feedlng usually occurs when the temperature is between 50 and 70 F.l The time .
of day feeding occurs varies "with the. Season and temperature. Late fall and
early spring feeding occurs on grass, etc., grow1ng in sheltered spots hear .
foundatlons or other protected spots warmed by the sun. Publlc health workers

should observe tufts of plants in such she}tered spots for 1nd1catlons of

c¢lover mite problems. : . \\\\\\ oL R |
; . o ‘ 4
t/;

<
Economic importance: Clover mites are, for the mos art, nuisance pests.

Their mouthparts cannot plerce human skin and they%o not feed on clothing,

draperles, curtains, rugs, parts of a structure, or foodstuffs. If crush‘h they

leave stains on walls, curta1ns and other materlals.

¢

They do not ordlnarlly attack plants within a dwelling and they: usually do

not do enough damage to lawns to warrant control for this alone.

They are<transported in a.variety of ways such as by wind, in new sod, and

+ st

on new plants. They may migrate from a.neighborfs*laWn. ’ . ,

\ a
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Many pe0ple fear spiders because of myths that surround them, or the
ﬂpub11c1ty ‘that has been given ‘to the very rare fatal p01son1ngs by a few species.
Others object(to these creatures because of their annoy1ng hab1t of bulldlng '

_webs in corn rs, on furn1ture, or across doorways and 1n other places. Under

’ )

\
some conditions sp1ders are cons1dered benef1c1al because they feed on 1nsect§
: oo s )
to which they are dista }ly rélated. ¢ : :
BN A ’ X . .
" ! N
1 ‘K_. . -
~ Description ‘ , .
E —~ .-4

Splders have a characterlstlc appearance recognlzed by most people. Their
e1ght legs 1mmed1ately separate them from 1nséct wh1ch have only six.’ Spiders
lack wings.and antennae. Thelr bod1es have but two reglons——a cephalothorax %
(fused head and thorax) and an abdomen.- Young sp1ders, or sp1der11ngs, resemble

the adults except for size and, sometimes coloratlon; Males are usually smaller .
' : N v .

than females of the'samevspecies. _ . _

\

* . . The e1ght legs of a splder are attached to the cephalothorax whlch also

..bears the.eyes and mouth parts. ‘Most sp1ders have 31ght eyes, but some specles

have only six, and a ‘few ltave less or none. All splders have a. pa1r of Jawllke
structures cheZ%cerae ax’the end of. wh1ch 19 a hollow, clawllke fang. . Each

fang ‘has a §mall openirg in the end through wh1ch venom can be eJected.

¢ -

.z . The abdomen of sp1ders contalgs the1r reproductlon system, and rargest -

®

part of the1r resplratory system and the splnnerets.lehe latter are the silk

;splnnlng glands and are located at the tlp“é%’the abdomen.

s 7

]lSElder Bite . - ‘ , v
: plders are seldom aggres51ve towards{gumans and usually Flte only when in-
Jured or trapped . Only the large splders are capable of break1ng ‘the tough skin

a human be1ng, the smaller ones can rnfllct only superf1c1al scratches.
N .

g
\Nearly all sp1ders have venom glands, but almost all of the Unlted states

specle habe a, ‘venom so feeble That 1ts°br1ef effects are 1ns1gn1§1cant

4Ige\sever1ty of e person s reactlon to the b1te of a splder is, 1nflu\Mced

3
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the bite.'occurs are of great 1mportance, but the amount of venom Anje cted
depth of bite, seasonal changes and//emperature, also play a role.. The gigns
-and symptoms are caused by the mechanlgal actygn.of the b1te,'and/or by the

,-venom. In some case there is no reaction at a}l _ : v '._ .

)

Injury cduSed-by a bite.is partly meohanical.aﬁd’partly due to the'injection
of venom wh1ch 1s irritating, but in most cases is not tox1c.; Symptoms are
" sllght soreness and 1tch1ng 51%&Lt's;b o bite or burnlng, thr*bblng,

numbness, stlffness, and sometlmes a very sli ht.swellmng. _vf- M

i

Life History L S ' - . : .

&

' >

After being 1mpregnated by the male, the female spider beg1ns to l@w eggs.

<,The eggs are la1d kn dark retreats 5; in silk cocoons called egg sacs.. Thé v
femalns of some species guard the eggs, other species carry the egg sac w1th them
‘Dependlng upaen the species, a'femdle may produce.as few“as two, or as many as
.3,00'0-‘eggs.j They are usuaily”laig over aﬂperiod_of-time in a series of several
sacs.. - s C ' S : L

- v , . ]

b o~ te ! “

In warm weather, the young may hatch within three weeks. They tend to remain
together for seVeral days before scatterlng. Cannlballsm often occurs dur1ng
thls perlod Most of our - common specles,mature thhln one year, g01ng through a .

RS

maturity.: - o e SRR LT

B " Mating and egg-iaying occur anytim{/cf year ,- depending upon the spec1es.
—-g

Some specles, after overw1nter1ng as ha

1y

. eggs in the summer. . O©ther overwinter ‘as eggs, haéch in the sprlng and mature and

‘lay ‘eggs in the £all - . -0 T —_— L RN S

. c o » > . “
.> ‘ ' ' L ' o :
Habits *~ ’ A, ) " : ,
- . R . . : " o

8piders cannot fly and therefore, use»other m@ﬁns of d1spers1ng 1n S

lidltlon to walklng. JSome, such as’ the brown* recluse, f1nd many- objects trans—" -
Qorted by man suitable retreats, and can be moved great distances in this manner.

- The most 1nterest1ng method of travel ;s "balloonlngq" which is practiced®

N

e

ser1es of molts as.do" 1nsects.\~Some°species reguf&e up %o twenty yeaés-to reach .

rown 1nd1v1duals' mature and 1agq NPT



prlmarlly by the young of some spec1es. Tg'accomplish‘ballOOnihg; the*spider _

cllmbs to the top of an object such as a p&ant or fence post and heleases a "a"
'strand of 51lk., If a w1nd is bl©w1ngquthe_spider sen&sﬂput s1lk until® there 1s
”'enough of 1t w1ndbomne to llﬁt the~spLder from lti perch._ Splders reach great '

helght by this method and - are known to\have been carrled for dlstances as great

« m ~ v

as 60 mlleS. : T - ?. Y., E ’ . " iw P . i g o . . ‘ L Y
. , Co b e ’ ';\ ’ . o ’ ’ - vy
; Some splders bulld sxmplefwebs‘and others bulld very complex webs. Webs. o

usually con31st,of strong, nonstlcky strands of silk wh1ch form the framework oﬁ

] P .

¢ the web., Thesewstrands are unlted w1th\a ser;es of 91lk strands having stlcky

r P

. globules onuthem. The splders are Ju&ﬁ as susceptlble as 4insects to be;ng stuck
. ‘.l\\) i

in the stlcky globules, but the‘splders are adept at avokdlng them.. Someotypes QR

“of splders do not sp1n webs, but use the;r s;lk only for burldlng egq saCs or’

. [ '(. - -.-J-_'. I 0 . @ . C‘.'
- retreats. : g R oY e - e - - -
: . . R A e T -
. . . Lo, L T , S - . ST
- Do ;_ > . v\ G ‘ . : ¢ . e .
Feedlng and Molsture Requ1rementS"‘ L R s s ' R
. Tt RSN e v o T T
Splders can’ be separated 1nto two groups based -on the way they capture prey
Lo . . Loy ey » T Coe T
1. .the cobweb splders, whlch make webs to: catch 1nsects and flve. P oo
o i . ,_" = < T .
2.y the huntlng sp1ders ~which" run on the ground or»on plants,.~ S = 7
f, h catchlng 1nsects wherever they flnd them,ror wa1t1ng among R R
‘ . g e
’/; ‘ leaves and flowers until” insects come'w1th1n the1r reach The o).
- :‘species that com?only -live 1ndoors are cobweb splders.'; ;Q , f/. DR -g“ ..
- .o - 1 'S L]
e Tl £ LA S ‘ A . . ’\\.. et

*yf 'Splders eat llve prey whlch almost always cdnsxsts of 1nsects and ﬁhelr-,
X small relatlves. V1ct1ms arée kllled by the venom whlch ;the. sg;der injects‘thrOUgh
'.1ts fangs.{ Splders have fbod gFeferences, but a hungry splder w1ll tackle most

anythlng that ‘is not too larqe. Some, 1f not all~spec1ee, can go for long ‘

) perlods wlthout'fooda The brown recluse, for example“ has survived fo§ si

- . ' n.‘ v . -

. months thhout food or water. ' Ty ; . o P
. , T e g% T L . : A ok

. ‘,5—. P . B : L F . . . . - -t - ot “'.. . .

- U

Although all splders QEqulre water for surv1val some specles requlre very he

-

ilttle and can live ; dry)envlronments" Many spec1es, however, can 11ve only 1n
’ N \.aa s )

humld places and need a regular sourcé of drlnklng water._ Most species are.

. attracted tb water séurces -if such, are avallable. For thls reason, you shod&d

\)‘ ‘ . 3 - . L
ERIC
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‘fr;ét look in areas around water. pipes, floor dra1ns, and air- condltloners when

trying to determlne the source of an 1nfestatlon 1ndoors. ) ..

~ Habitats e - o // o

‘As indicated above, many spiders4are associated with moisture, and therefore,
are found in basements, crawl spacés, and other damp parts of bu11d1ngs \‘Others

llve 1n warm dry places and can be found in subfloor air vents, in upper Forners
{ .
of rooms, and in att1cs. Most spec1es found indoors/ hide either in cracks, in

darkened areas, or_in retreats. . o v
N [ ’ - . . ’ . . /

Y

(’._

. Outdoors, sp1ders ‘live 'in a varlety<bf places dep )ding upon the-spe:i?sl
ome hldglln f&aﬁérs walt%gg for prey. Others llve en:treé trunks, unde ‘tones

';o: leaves, or in or under the eaves. Most of-the outdoor 11v1ng spec1es are not

le tb adapt to 1ndoor condltlons, although/some of them can livle in‘attics.’ .
ol N a A . ' 7
N ey 3 - ) ) _ . A
i*—‘ y . v . ' .
Dangerous Splders and Their Occurrence in the United- States - .
- » { ’ ’ . *
Few dangerous species of sp;ders occur in the Unlted States. You need to be

espec1ally aware of the ‘'widow splders/df the genus Latrodectus, and the brown

' recluse splder and its relatives of the- genus Lyzosceles, Deaths of humans have
[ ? /‘
-been recorded from bites of Spiders of both groups.~ Other spec1es of splders

may bite humans and cause irritation. These b1tes rarely_;ause serious reactions

but they can become infected. ‘ ) o - ‘ Lo
: > ' ' 3 L S e )

Brown recluse spider; The brown spide¥ is a soft.bodled, secretive SpECl&§

often found in homes and capable of 1nf11ct1ng venemous b1tes Adults vary f{pm
fthree tenths to one -half 1nch 1n length the average 1s about four- tenths 1nch
Males are usually sllghtly smaller than females. Thelr color var1es from yellow

“to’ dark brown “with the‘cephalothorax {that portlon of the b dy bearing the legs

o - - v

and eyes—a comblned head and tzorax) usually be1nq llghtér than the abdomen

Legs are long and .well. covered w1th short dark ha1rs.
& ’ Vk .
D1st1ngu1sh1ng characterlstlcs are the presence of three pairs_of eyes

arranged-in a sem1c1rcle on the forepart ‘of thé headg;\~v1olln shaped dark mark1ng
ha

1mmed1ately beh1nd the sem1c1rclé of eyes, "and a som t flattened carapace

. ~ . > .
4 . -

- . . . .

. . . X o 7 : o ,
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(hard shell covering cephalothorax) with a distinct short medium groove. The

‘lmmature stages closely resemble the adults except for size and often a sllghtly

‘Yighter color. o L .
. _ : , s

earlier and molted once before leaving the egg case,

.closets, garages, basements, cellars,vetc.

' S | T

‘Lifé eyele and habits. The eggs are”deposited in off-white round silken cases,

approximately one-third inch in diameter.  These cases are found in sheltered .

dark areas in the spider's habitat. 'In“the éﬁmméﬁj young'spiderlinés eme®ge from

the egg in 24 to 36 days. However; they have hatched.from-the egg som ime"

eqq case 7

conta1ns the cast sklns of th irst instar spiderlingg. Fifty or more spiders

usually emerge from the -egy’ cases in our ‘'state. Deve opment is rélatively slow

and is greatly 1nfluence

by weather condltlons and the avallablllty_pf food.
N
W1th adequate food and mild temperatures, thls Spec1es can reach maturlty in

.

/ .
seven to elaht months. The spiders. are capable of - surv1v1ng for long perlods of

¢

time wlthout food or water,'up to nearly six months in some tests conducted by
the Fntomoloqy Department ‘Oklahoma State Unlverslty ' '

*  The ‘brown recluse spider has been reported from most parts of Oklahoma and

BN

many of,the sur{oundlng states including Kansas, Mlssourl,pArkansas, Texas,
¥ »

Louisiana,:Mississippi, Alabama, and Tinnessee , It is usua}ly found indoors in

all types of buildings- and when in ho , partlcularly 1d bathrod’s, bedrooms, - "

kY

It can be found hidina 1;vold clothes,
/‘ e

on - the . underside tables and cha1rs, beh1nd baseboards and dgé“fzgc1ngs or in

corners and crev1ces The web is not elaborate and is best dgscribed as an

off-wh1te to graylsh nondescrlpt "cObweb" type of webbing. The web is not used

. o )
partlcularlY’for catchlng food, SE~/9/thlS sp1der is a 2§nter rather than . g//f_

ERIC
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trapper, but for more of a place to "hang its hat." The spider is not aggres

.

/
ive and usually runs for cover when disturbed. Most bites occur when a person

crushes the sp1der when puttlng on old clothes that have been hanging in a

garage or by rolling on the sp1der in b

‘'while asleep. : ;'

N

‘Brown recluse sp1ders live both out s and indoors. In Oklahoma :y find

shelter under grones, boards aéd other ob]ects. You may also find them againskt¥

.
foundations and in crawl spaces. Indldadual splders are outside eveh in the winter.

-

. W 4 : . ] -
. . . . ’
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? %Brown recluseé spidersjshow( a preference for concrete-block buildings,
although you may find them in all types of buildings., They hide in cracks, ,é

reVices and other dark recesses. They favor storage areas such as closets

s;tics? Unoccupied houses vacant for short periods are notably lacking in”
~ 1 ‘f .

recluse spiders. However, lofts of resort cabins  vacant for four or five

nths ‘at a stretch commonly have infestations. Grain bins commonly have these

. . e ; |
spiders. . - ) VAR {
. farr T e . N ' N e —q

. -

Infestations have become a problem for utility companies, whose transformer
- boxes and electrical switch gear often shelter the spiders. Station and line

maintenance personnel should become aware of the spiders and’the dangers

- o

asdbciated with them. In areas known for spider populations you should contéét

"
'

’ utilitﬁkfompanies to oEfer your services. = -~
“ .

Eff@cts of the btte. The victim may not be aware of being bitten for two or -

three hours, or . a painful reaction may occur immediately A stinging sensation is
. usually followed by intense pain. A’'small blister usually rises and a large area
around the bite becomes' congested and swollen. The victim may become restless

and feverish and have difficulty in sleeping. The local pain is frequently

quite intense, and the area surr%unding the bitle remains congested and hard to the
touch for some time. The tissue affected locally by the venom is killed and '
~gradually sloughs_away, exposing the underlyinq muscles. The edges»of the wound
thicken and are raised while/the central area is filled by dense . ;scar tissue.

Healing takes place quite slowly and‘may take six to eight weeks. The egd result

is & sunken scar which has heen desc ibed as resembling a hole ppnched or scooped

from the body. Scatrs ranging from e size of a penny to half—dollar have been’

!

In the tase of a bite, the Vlctlm should immediately consult a physician,

e PR

reported. —

*» and, if poss1ble, bring along the spider which caused the bite for pos1tive
N ,' v

- identification. / o o Lo ‘ - i

3

.

 The widow spiders: The most common and most dangerous of aTl the widows

.is the black widow, Latrodectus mactans. The black widow is decreasing'in

oy

importance_aslahdangerous spider because fewer outdoor toilets are ih use today
. R E ve - - e *

and ‘this is where many of the bites occurred.

- T LN ,. ' . !

E - )
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There are . several subspecles.of thls splder and some - authorltles recognlze
L. varﬁolus, ‘the "northern" w1dow, aé a separate spe01%s All of these widows
are potentlally dangerous arid for practlcal purposes, you do not need to be .

able to d1st1ngu1sh among them Death results in about 5 percent of the un-

treated cases of black widow spider bite.

Deseription. The female black widow is shiny jet black on the upper

surface of the body. On the underside of most speoimens is the characteristic

red mark shaped like an hour glass. Some specimens have this mark divided into‘"

“two spots., There may also bemone'or more red spots above the spinnerets'near,
the t1p of the abdomen. The body of a full grown female i$ about half an inoh in
length but the body of the male is only one- seventh or one-sixth of an lnch long.
- Only the female w1dow is usually cons1dered to be dangerous, but the bite of a

male may be hazardous to a small Chlld or a very sick person.

Habttat. .The black widow may ‘enter re51dences, but is usually found in

- garages, sheds, outdoor toilets, culverts, and similar places. . Its web is
[

loosely woven and frreqular, and at or near ground level. Some of the subspecies

tend to llve away from man and build webs several feet from the oround

LAY v .

There are two other spe01es of widows which are less dangerous and found only

in Florida. They have similar habmts eXCept they tend to llve off the ground in.

trees or shrubs.

.
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whzle ticks common’ to Michigan do not normally present problems, large
numbers of American dog ticks, Dermacentor vart%/glts, have-occurred recently
in certain areas. They usually can be successfully managed w1thout extensive

use. of insecticides if the habits of theutick are understood and control measures
A N . S N o

.
designed accordingly. Problems with this tick in Michiganapave invariably been

al

associated With the presence of small rodents——field or meadiaw mice, rabbits

and Similar ‘animals. Humans or dogs usudlly encounter ticks by passing through

)

an area-frequénted by these small, rodents. Female American dog ti¢ks lay their
eggs in protected areas of the soil and may dep051t several thousand in - just
a few days.. Immature‘ticks (the larvae) hatch from the eggs and climb - ‘up ‘on

low vegetation along the pathways followed by small animals. They drop onto

these small‘animals, orvgrasp their hair as they pass by. Attaching itself to the

N

animal, the tick engourges with blood,~and drops to’the*ground after feeding is
completed. There it develops into the next stage, the nymph. Nymphs repeat

the feeding process'of locating a sﬁitablé host and taking a blood meal.
. N .

"

Adult American dog ticks usually attach to humans and larger wild and domes— ,

tic animals, including doegs, but immature stages rareiy do so. Tick larvae,
2

nymphs and adults usual reguire several days of attachment to- become fully;en—

gorged and complete their blood. meal. ‘The normal life!cycle Ef this tick species

is two years, but may be as’ long as four. These ticks are most apparent in
Michigan from late spring (when thf adults emerge from their winter SGClUSlOn)\
thrdUgh early summer, but are rarely encountered later in the year. Ticks: of this
species can transmit Rocky Mountain ‘spotted fever, known to have occurréd in

Michigan, but never a signifiGant health problem here.

Major American dog tick infestations in Michigan have usually developed in
the vegetation along paths or trails used by humans,; and in or adjacent tc dog

exercise areas in yards, roadside parks or similar localities. Effective tick
- . . . . .

control can be obtained in these areas by mowing or removing the vegetation for

\

several feet along each side of the path or trail. This removes the cover used by

the small animaIs and ticks. Insectigide applications may be needed if the

‘infestation is particularly heavy.

-

F/r\
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Another tick, ~the brown dog tick hapwephalzs sanguzmus, has created a
'severe annoyance in some localities where 1t has 1n£ested domestic pets and become -
estgpllshe& inside bu;ldlngs. Normally a paras1te of dogs, this tick is brought

" into the building'.on the infested. dog during the summef; Inside, infestations

p-\\.

'n_are usually noted unt11 winter or early sprlng.u Eggs lald lndoors by these tlcks

in the summer hatch and produce the large number of tlcks noted later in the'

v

year. The brown dog tick may be found throuqhout the dwelllng so it is necessary

to examlne the bu11d1ng throughly and treat all 1nfested areas with an

‘

approprlate 1nsectlclde formulation. Baseboards, floor and wall crev1ces, w1ndow..h
» .

frames and other harbeorage s1tes shoqu be tréated wath an ansectlcrde spray or
-dust. Careful attention must also be glven to’ treailng the dog s sleeplng
‘quarters, beddlng, and the dog ﬁtself su: ta?le concentratlons of efffective in-

7
secticide dusts are avallable in geveral brands of dog tick powders. With severe

-

1nfestatlons, 1t may be,necessary to retreat both the premlses and the dog one or

more times at weekly 1ntervals.

. . o
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Now that you have studied the section,:anéwer these quéstions. . Write the -
*  answers with pencil without«referring back to the text. When you are satis-

fieéd with your written answers, see if you are correct by checking them in

the text. Erase your answer and write in the correct answer~i€ ydur.firstJ

answer is wrong. - S .. .
-7 ’ ] ' . ) - .Q, " Y
"+ " 1. What are some species of mites that can annoy man? A
' ' N~ ™

. . ) . . - pe .' L /.'.' E i . b + N ‘ '
. 2.. What stage of the chigger attacks m%P?r '

4

‘3. What two dangércus spiders-are‘founavin'Michigan? - 1_ _

. : L . 3

’ -

4. 'What disease is transmitted by the AmeTican dog tick?
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SWIMMERS' I TCH EARASJTE AND SNAIL HOST

' o > '
Swimmers' tch- is caused by t1ny cercarlae, one th1rty seconds of an .

1nch ang, pen trating onto the skin of a human. Cercar1ae are fre —sw1mm1ng
larvae an 1nte d1ate,‘;Jage in the 1life cycle of blood flukes. The adu1t
blood flukes, called schistosomes, live as para51tes in the tissues of mammals
and birds, usually those associated w1tthonds, lakes, and streams. The‘

cercariae of about twenty different klnds of schlstosomes are known te:
)u

penetrate the skin of man and produce a rash

for many of these d1fferent k1nds., The typlcal cycle of the species which .causes

Complete life histories are unknown

the majority of itch cases at Michigan swimming areas,lnvolves water birds and

~
snails.

A~

. LIFE HISTORY & _ L
"&he adult fluke,‘a'very small worm lives asﬁafparasite in the tissues'of’ )
a suitable_host,vparticularly'certain waterfowl. . Eggs from the para51te are
passediinto'thk mater'with'droppings of, the bird. a 51ng1e, very t1ny sw1mm1ng

form called a m1rac;d1um is* produped from each egg that hatches._ These miracidia

’

‘swim and drlft‘abouqxln search of partlcular k1nds of snalls.. If the mrrac1d1a
cannot f1nd a suitable spec1es in a few hours, they w111 d1e. However, if they-
locatF a su1tab1e snall they- gfnetrate 1nto the body through the soft partsJ

In51d/Jthe snail the m1rac1d1um undergoes changes which fnnally result Ain’ the;

productlon and release of many cercar1ae. Th;s stat:£o§>the para51te life. cycle
1

may b e seen by p1a01ng an 1nﬁected host sna11 in a- 1 jar f: iled with water.

Afﬁ:; an 1nterva1 of. severalﬂhgurs cercar1ae~shea”by the S“Q}I will appear .

R
as all/mOV1ng specks in the water. Thevcercarlae swin freely and drlftvabout

w51t1ng forjsultablélﬁlnal hosts such de certain spec1es of ducks to come close

enough for. them td make'contact.' Few cercarlae ;1ve much 1onger than 48 hours 3
SN ,

On‘flndlng a

blood stream and develop into a?ult blood flukesr thus completing the 11fe cycle.

N ]
- . B . X Q
, ) © . . . ) . S R »

oper host the cercarlae penetrate through the skln, enter the

EMCV" t ‘ " : . . L - p s :



: unsu1table host, such as\humans, they may penetrate 1nto, but not - through the

_sk1n. The cercar1ae die within 24 hours after penetratlogm‘?The body s re- "g§

- 73 -

R ' - 'EFFECTS UPON HUMANS o o " ‘: o P
. B ‘ .
: , .
“~—When. cercariae acc1dentally come in contact with an. anlmal which 1s an

action (allerglc) to these orgahisms. (foreign prote1n) mayicause severe

itching at each, p01nt of entrance. As the cercariae enter the skin a temporary,

.

pr1ck1y, itching sensation occurs, $Sometimes followed by a general 1nflammat"

\of the area affected This condition usually subsides quickly, leav1ng the,". N
1ct1m with m1nute red spots ‘and” Verypllttle itching. Several hours~after AN
‘Penetration intense 1tch1ng occurs, together‘rath the development of raised red\\\

\
\

spots s1m11ar to p1mples. These may become larger- and be accompanled by general

R elling, especxalby when aggravated by urirestrained scratchlng The victim 1s

\

O

ERIC
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aquatlc vegetation 5

) uiually most uncomfortable durlng the second th1rd and fourth days following

exposure % week after contact all symptoms have normally d1sappeared except

1n extreme cases, but small red spots may pers1st for some tlme,,
& .

o 4
. . A

- v ‘" . ‘ L - ’ .. . ;'
) - . SNAIL HOST > . e R

R
-

The great majorlty of swimmers' itch problems have been recorded fﬁ?m the

)

1nland lakes of the Upper Pen1nsula and the northern half of the Lower Penlnsula.

‘The snails prlmgrlly reSpOl’lslble are StagnwoZa emargmata,« -Lymnaea stagnalzs,
Physa arkeri and-a small “unknown number of othér species in the genus Physa.f .

5. emarg{nata is the’'most 1mportant host snail becausé of its broa? dis-
tr1but}zn.throughout the northern parts of Mlchlgan and“its ability to llve in

areas preferred by s&;mmers. ?hls snail occurs commonly on sandy lake bottoms in
A

/

sunny areas. Thelr cercarlae, released durrng warm, sunny days in early summer,
‘swarm near the surface in shallow water r1ght aléng w1th the bathers. While most"

snalls prefer shorelines protected from the prevalllng w1nd S. em&rgnnata can

- ”

~do well on w1ndswept, exposed shoals wlth a clean, ‘large gravel bottom free from

. L

P

L. stagrialis is found throughout the rangi of" .- emarginata, but seemf to
prefer weedy areas. Since s%aﬂmers normally do not select such places for

bathlng, contact withscercariae i's unlikely. Howevei( cercariae féom larg&

. . . , ) N '.7"’ '5 ~
. - : .
. i “ . . A ° P ” . R
N .t - Y . N



. ! '.: - ! ’ ‘\ '
colonies in weedy areas off bathing.beaches can cause swimmers"itch from
the weed bed to the sw1mming area durinq peak cercarial production.' This’

~ .
trouBlesome factor is called cercarial drift.' . , ' (ﬂ
. ) _1, . . /

A Ehird northern speCies ca ying dermatitis prodECing cercaria is Physa -

parkert. Colonies occur in a few >f the inland lakes in norther Michigan,, but

A\

distribution of this dpecies is t general : This snail seems to prefer weedy

1ocations, but - can also thrive in clean—bottom areas preferred by SWimmers. A
¢

: few other Physa sp. With similar habitat preferences are occaSionally responsible.

: L U "+ CONTROL

Y ‘o

Y
> N

T . - 1]
With our present "knowledge of the relati nship between schistosome cercariae:

and snails, it fOllOWS that eradication 6f sn ils would eliminate the swimm rs'
itch problem. However, obtaining a total snail klllaln a large lake would 'be a

practical lmpOSSlblllty with present control methods. In attempting such an

&

‘J%radication there gpuld also be danger of seriously affecting the f{sh aﬁd fish-
food populations. Perhaps in the future small amounts of chemicals speCif;éally

toxic to snaiIs may be effICiently and\afonomically used for large- scale tr}atments.

Althouqh research work has been directe toward this goal a universally satis-'
factory molluSCiCide has not yet been identified - ' o oo E 7. i
. - v ) . o . ' ’ .. ' .
) .'- . . ) : T S L ) .
‘ L, . ¥ . T ° . . N ey ’ ‘ :. . AV
Application Methods and-Equipment - X e a . : : - .
- T -

e

?reatﬂent methods are normally aimed’at gettfng the chemicals down to, the =07

snails ‘on the lake bottom' Best results are achieved by releasing the chemical N

normally a heavy granule, under water just above'the beach floor. This procedure
¥

._is)usually accomplished With motor powdered units deSigned to: pump the chemical

IS

" through fleXible tubing which is-dragged along the.lake bottom as the treatment

pe of distribution equipment

Vessel ﬂoves throyggh the ‘infected area. . Tf this.
.¥s-not availablezgzir results can be obtaingd

brqadcaeting the granules .on

the er surface and alIOWing them to Sink ‘to tio 1ake bottomu o s
> ¢ . : S T
application of the necessary chemioals is made at the proper rate, free— '

sw1mming'fish should hot be killed They Will move out of theqarea HoWever,
\ >

sinde molluSCiCides currently ysed. in sw1mlers'eit " contyol are, toxic

v o oo

EMCA s
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to fish, treatment should not he madefuntil.pahﬂfish and.bass are off thegf/beds
- in shallow water, usually after the middle of June in-lower Michigan. Bo tom

organlsms such as leeches, aquatlc worms, and ’ 1nsect larvae may also be kllled. w8

-u'Some of these anlmals are used by fish as food but the1r loss is unlmportant -
when the whole fish- food produ01ng area of the lake is compared to the treated

area.- Ratlo of ’ untreated’ ‘area to. treated is normally at least 50 to 2. . ) .
N . el . . A' - . : -
P The snalls respons1ble for Ehe swlmmers' 1tch problem. are the ones wh1ch

E
need to. be controlled It is. better to locate’ ‘the 1nfected snéils before

treatment‘than to chande mi351ng the bed. Pretreatment beach inspeéction will .
usually solve this problem;u . : o ; L ' j ' ' o .'_
s R S . . . S _ &“
[ A large enough area must be'treated Aided by w1nds and w1nd—created c rrents,

7

€ cercarlae may stay together 1n suff1c1ent numbers to create %,swlmmlng beach >
hazard quite a distance from the snall bed. Treatment of l 000 feet of{lake
frontage is-recommended as minlmum. This usually’ entalls securlng perm1ss1on and ,
the cooperation'of seVeral land ownersoalong the shore. Where 1nfected snalls

are uniformally dlstrlbuted the area treated should extend from shore ‘to the .; .

-drop—off Of course, local condltlons will normally determlne the actual -
- o v ’ .

area to be treated

The chemical will

(\.'

rwater by excessive wave actlon and wr}l dr1ft out

. of the treatment area rafheﬁxfhan rema1n1ng on the~bqttom in the des1red location.
* ..

¥
A llttle wave actlon is de51rable tQ aid-in d1str1butlon xbut treatment on a

w1ndy\day 1s a waste of tlme, money, and effort ) G < ..
. N ° i [N -
LS .

Nark the area to be treated ‘and d1v1de it 'into small enough plots so that

F ‘s

’ d1str1butlon can be even and at the proper»rate. - Wire* céntered plastlc clothes

llne w1bh floats attacheéﬁé&@ry 50 feet 1s very sat1sfactory as a mark1ng and
v\\\,./ - o~
measur1nq dev1ce. It is usual}y best to commence treat1ng ‘néxt to and parallel

o

“w1th the shore and work towards deeper water.

2 - a‘ ERN o — e . B
Precautlons' B L, T o . , C e

“, ot o K N

Sw1mm1ndrand\the use of motor boats should not be allowed in the area of \\\;
w B .

.-treatment\for 24(hours follow;nq chemlcal~af%l1cat1on. While there 1s llttle

/\ ‘ S° - cem . ‘
. ; B . ' - ' te - . N
; .
“ ; . a . . . . . d .

Lo n
i
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N

. danger. to swimmers from the cnemicals, safety dictates keeping out of the water
" for this,peried. ThlS restrlctlon also prevents the 1ayer of chemlcals from
being d1sturbed Agltatlon “of the water woqld cause m1x1ng with bottom materlals. _

A subsequent loss in éﬁfég}lveness would .-results The'e arel alsq 1ndlcatlons that

rdylng snalls release Iarge numbers of . cerparlae. ‘ O I
3 ' o '
v Addltlonall%f ¥1sh conflned by Ilveboxes within the treated area will . 3 -
probably be kllled To prevent mortallty the fish should be* removed and nét l ) !
returned tik tﬁe applled chemlcal is no longer tox1ci o v-" "j . &
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SELF—HELP 'QUESTIONS OQ OTHER ANTHROPODS- Yy
. . . Ny s
Now that you have studled the s@ctlon, answer these questlons. Write~the B

answers. w1th pencil ﬂ}thout referrlng back to the text. Wh n you are’sati%,
. fied with your writtem answers, ,see if you are correct by checking them in
°the text. Erase 'yQur answer and W;&te Ain tHe correct ans&er if your leSt

;‘ahswer is wronq._ggﬁ - - , . - - -
' . . T “ S /—\ i
1. What is the adult stage of swimmers! itch called? s N
O . e L - .~
2.' What is miracidium? L, ‘.\, v ; N
Ce C . .
~—&< What place do snalls have .in the llfe cycle of sw1mmers itc¢h? B
. 13 a . . = = s R B O
- : L vl ' o . L e ' D
N U’ L . s . . - ' : ’ 1 . ~ "'?‘ T ’ B ' -ckl. v "/‘
v - _ <) - , S, N . v
. N . . R - . - ~ T . L -
4. Why do humans react to the penetration of cercaria ,into-the skin? ,
s . : oy ™ T Ne .
P . . ’ 7 o N ’ Yo . .. . RN
5. Should chemlcals used to control sw1mmers' itchvbe applied fo the* . .
' N : ’ . L. ' ‘e,
' . surface or to the bottom of lakes’ . P .
<« M - [V o B ' N . o
i‘”l ~ . . A . Do 1,, Lot K .‘gy,‘ - ‘:.
6. Swimming and boatlng ih a treated area should not be allowed for/howh,\‘ v
long. follow;nq treatment’ , - . . ~ W *
. ‘ .« " 2 4 LT N
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the only ‘true fly1ng mammals, are assqclated w1th fables, super—

-
et

‘stitlo waﬂﬂ bther folklore. From - an econom1c standp01nt bats “have unsubstantlated

",'AM o

va1Ue. They are’ 1nseot1vorous, often c umlng 1nsects at a rate of ong th1rd

9.. N s . o -

. to one—hhlf’of the1r body we}ghsyper day s . e e

N e . . . A o

. Altnough we shall be concerned wlth thelr control bats 1n the natural
V1ronmenﬁ ar remarkable members of: the w1ldlrf”“tommun1ty and,normally should

,

y -

5'/ ‘: I ) . Y > i - :' .
Most bats" annually produce a 51ngle offsprlng whlleda few specles have from
5=y ARy

two to four y0ung each year. Bats g1veLluve blrth after a varylng gestatloﬁa
pef&od _gIhe newborn bat about one th1rd the. welght of the parent, 1s some—'

’

tlmes carrled by the:mbther and breast fed untal able toaseek ;ts own food., .
‘o o -

Generally, colonlal specxes leave the1r youpq 1nonursery colonles in caves, att1cs,“

or 51mliar Qiace% whrle solitary,spe01es leave thelr young hang;ng 1ﬁ trees', .
Sﬁong the 1eaves. BeCause of thelr small s1ze and hlgh metaboléc rate,ybats T,

\

be protetted er,than destrqyed._ﬁ" . ..
=r" ! r YL e , E L S e .
A n‘ . o - \ ¢ ‘ ) A . X S VA i . ~ ) ‘
' Generallzed Li’ e Hlsto;yiand Hablts 2 y e AP :< _ -' . .

are sensitlve to extremes of temperature Most specles hlbernate 1n.cons§ant— )';Lﬁ

v ‘42:\ .
. - -

temperatuxe caves or bulldlngs or m1grate to warm, cllmates 1n the w1dter. B

Yg o
. ‘. v — T - ..rf*g‘_
. oo .- . R o P . ¢

r" - )

Bats' feedlng cycle beglns atjtw;llght It 1s commOn for arl mem rs of .
Jar colonyxto leave the roost at abou? ‘the’ same tlmey They/feed for an - hour or two

andﬂthen return to roost.: Some feédlng may occur throughout the nlght and¢by/; ” \f

. sunrise all bata have returned to thelr daytlme roots.~ R fh: ,‘f-“" = L

, Cae i
vy A " TN

vt s

* ' L 4 " a L s
C Whlle‘certaln ‘bats roost sinqu 1n p&aces such as trees?ér rock crevices, " g
e TN &

\other bats llve in db;onles 1q bulldlnqs,_mines or Caves. Some prefer cracks or

conflned sbacesﬁbetween beams or w%l&s,_pthers may be found clustered rn‘dark

- .
open spéces such as the roofline Qf ‘an att1c or barn. \*qg ,";”ﬂ:'” A '.”nyQ
P v/;‘ic_-; h‘:» S r”ﬁ‘f“"h—. SRR a '?'l,lﬂ Ly ’:?:
= . Vs ’,.\ - . -. . . . : -_" ~ ‘ _‘- "jz:‘ __"‘: e “ R - - . ,5 u':', > e 3 . v
Generallzed l?escrlptlonI Lo s fﬁh~ PR e ?y_'_' LY {'ﬁf";a”

c. L v.“a - . . . : : . * ) " )
Cat ...%0 ’ s . PR R

Bats varyuzn slse, dblqr and pecullar1t1es* They haue small eyesxang -

aPParentlyquor v151on. The ears usualxy are- pgomlnent and have a well developed
. \N PR "\y""‘ T~ . S r" V‘C)ﬁ P ~ . . - - ,

. . s S . L o
D TS . '-L‘N . - / s -’ e ! "x

« . . . v
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3,membranous process,. the traggﬁy/ahlch ;§\<§>o tqrowth from the inner base of _ -.

the ear. ! Bats prlmarlly use echo locatlon (a’%ype of 'sonar system) to guide :

themselves in fllqht They emit h1gh—p1tched queaks from their mbuth which

. are reflected back from obje;tsalh\géi;r path’ and are picked up by their :
ears. The wings consist of soft an enerally.nakedvskin connecting‘tﬁi'sides
of the body, the large front limbs, the four elongated f1ngers and the small
h1nd legs -The clawed thumbs are separte Q&Slmllar membranous skin jOlns

the hind legs with the tall in most U. S species. The hind legs with the1r

five toegs are turned outward, directing” the knee backward and serving as
. R ‘wﬁd .

support for the wings. @

Y .
-

“a . - .
: ' . _ - . Nl L)

.Identification‘ [ 3 ~_§ -

There are th;ee qenefal groups of\bats in the Unlted States.f These are
- !ke leaf—nosed bats, freeBtalled ‘bats and evening bats. All,belong:to ’

" the order Chlrdbtera., . . WA @% - - . i ' .

R A, « o . . : . . . . L "
C ‘ R o : . . : .
P

"Amerlcan leaf(mosed bats are pr1mar11y troplcal but one spec1es 1nhab1tS‘

the'Southwestﬂ it- has aﬂ;éé&llke nose aopendage, medlum—51ze body and foot—w1de

:wingspan,'vThese bats are ldom @ problem in the Unlted States. o
v s ",'gm- = ’ ' - . ‘.y" : . "m
. Free talled bats, Found in’ Callfornla\and the Southwest, are “tharacteriZed.

S,
N "
N

(

l by the tall extendlng‘beyond the membraa? between'the back legs Their /
fllght,ls errat;c@ﬁgd rapld. Two - spec1§s -of free- talled bats are- found in the »L.Y

Y

¥ ’ - "-—"

. Uﬁlted States. . o . %“ » i e T ‘é-

/ .

S 3 The (’alzfom%ast‘sz bat, qthe large%t Unlted States bat,, roosts in loulldlngs.x
Its ears flgp over the face maklng 1dent1f1catlon sample o _ '3 , o

>

2{:'The ‘Tee tazZed bat 1s found .commonly 1n‘the Carlsbad Caverps It also

1nhab1ts darkened bulldlngsvaattlcs, and corners of structutes in

N 2]
~Texas, New Mex1co, Arizona and some contlguo s,states' In certaln

~areas, th1s spec1es has~been demonstrated to be serlously 1nfected

4 “ | A S
N~

v "W1th fables R L CLh oy Y o _7 e
' L. .- ¢ 3 Y . 3 .Al
3. Eygﬂiﬁg~bats are the most w1despread numerous dnd d1verse gro%p R
J of bats 1nath UUlted States. They often resemble mice in s1ze %; o
, . . . ' B
& O : Y ; SN
& . . . v -
C- < w : - !
.. lad 3 ’% ] . 1 - n Va il h .
4 * Of). ‘, m N
- P - . : .
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- 80 - . .

and olor,'although\some bats are quité str king in appear— "{ .

ance. ‘The Appendix.shows theijir d1str1but1_ in the United

States and relative 1mportance £01¥EB Sx”\SO e spec1es |

. of the little brown bat, big %rown baty  an Plplstrelle cause,”
the ﬂost frequent problems £ ) the* PCO '

\

{4 have caused the ‘majority
142

of human exposures to known/rabld Those spec1es that are

1nfrequently encountered can be d1sregarded as a health threat) J

lgav1ng them only as an occasional nulsance.problem. care should - -

-.be exercised,” particularly in identification, to protect certain

Tcertaln species of Myotis (M. grisescens and M. sodalts), since these
angmals are listed as rare and endanaered spec1es under the Federal

Endangered Specles Act of 1973. e : s

The little brown bat (Myotzs spp. )A\E1qhs approx1mately one- fourth

of an ounce, has small round1sh ears and a w1naspread of about

~J .
tén inches (see Appé%dlx) These bats live 'in caves, barns, attics .

and trees. They occas1onally fly during ghe daytlme, but are /
most active: durlng the n1 ht. . The females produce a. s1ngle)off—

spr1ng between ‘mid- Jun /and mid-July. The ydung are not carried on

fllghts as in other sp c1es, but. ang left hang1ng in daytlme T .

§3' N
TOOStS. S e . . : ", h
- N SR . e . X

M S

’The Plplstrelle (Pzpzstrellus spp. ) bats are the smallest hats in

< '

the Unlted States. They roost in caves’ and produce one to two

- A ",.

younglln-Jpne or July. Feeding flights occur early 1n the mornlng L
-or”latéiin‘the eveniné . These ba%ﬁispe\d the w1nteroon the roofs
_ofﬂCAYes, hlbernatlng 51ngl¥ ‘or w1th a few 1nd1v1dua&s of .the ' -

»
.4 3

same" spec1es. \ ﬁ' “'_ oo AR _ .
o g .y Ca T o R
. . i e, L - S S N
- The bite of both little brown bats. and Pipistrelle bats .
- 2
. seldom p1erces the skln, thus, the potent1a1 for rab1es o
L transm1ss1on 1n these spec1es is low.eg' o i ™
P - b T 1 4 . . .
N T - ’ ) ) ’
C : ~ . ‘-am Vo -
N . . \ - . : . L N -
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. . 5= . -
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The big brown bat (E'ptpszcus fuscusl is the ‘.Largest bat of these
thrte groups -(see Appendlx) Itsjwingspread i% about ten

inches and it weighs approximately two- thirds of an ounce. _n" -~

/}' These bats spend the day usually in clusters in caves, hollow
- »

trees .or att1cs and other parts of bulldlngs..

" . .
", » Bats are difficult to identify and-even experts have

trouble identifying some species. Contact the ildlifew
department of your state university, health department,

’ -’ or fish and w11d11fe personne} when help in 1dent1f1catlon

¢ L] - v
. st ‘: Lo :
Bat Droppings = -’ . I "

\

1

-The presence of bats often may be - recognlzed by accumulatlons of drop- .

a

. .y

because of certain diseases. (see, dlscuss1on below), objectlonable odors and aiﬁ

“ifdas at or near roost1ng sﬁtes. These ng081ts have added 51gn1f1cance

‘'stains ‘and gttractlon d%’certaln 1nsects that develop 1n this organ1c)

.. matter.: S . o ’ U -

. ' “a : . .-y . - o .»_'.'.'
v Care"should ke exerclsed so as ‘not to confuse bat droppings with those of fﬁ%p
o5

m1ce or otHer small rodents. Generally, dry bat dropplngs eas1ly crush Into = *%

’

flne fragments, whereas mouse dropplngs are firm and do not read11y fragment a .
Bat dropplnqs will usually contain insect parts because of their 1nsect1vorous

hablts. . : v o B : 4v:n, | & ‘ 4 -

'§Eisease§f5ransmitted by Bats o LT T~ S '
, - ‘ \ ,. .. . . . ‘ . , 2 v - . 'ﬁ& .»l. ]
Rabies: ‘While only a small percentage of bauf are 1nfected w1th rabiggé

’

‘any bat- shoulg’be looked upon as potentlally dangerous ‘and should be

. ;
approached w1th cautlon." Rables can occur in bats w1thout them show1pg symptoms.

I
Hard hats, heavy 1eather gloves hnd coveralls should always be worn durlng‘anyb

DHat control effort, 1nclud1n§'1nspectlons. Suspect a bat of carrying A

rabres~1f you see Aany of’ the follow1ng symptoms Yo '4; S o v

] : . : . o s : . . Lo
S N ) . ) . . .

- o . . .
- s R . -

I L . . =
. - } ’ . . .
) J L
0 W
. M- Y
: +
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.Bats attacklnq other bats’ - . . ' o

1.

2. ' Bats flapplng w1ngs»on the ground or on low objects : ) ° T,

3._ Bats appearlng to be 51ck qweak or paralyzed o o o
4.“An unusual number of ‘dead bats in a locallzed area |

5. Frequent daytlme exposurg&: " e 'walhmwm“ .Nxﬁ \ _

6. FErratic fllghts together with frequent llghtlng on surfapes ¥'°“;' R '. _,

-

NPCA recommends you contact your state publlc health department when any
f the above behav1oral symptoms are observed ‘is often necessary ‘to
.capture alive, those suspected anlmals 50 that they may - be tested for raﬂﬂes in-
hfectlon If at all poss1ble, captur1ng spe01mens should be done by,\or in-
cooperation with, publlC health personnel L If rables has been conflrmed 1n a

bat populdtion, control should never be attempted w1thout superv1s1on of the~

"

public heflth department.. Any bat caus1ng a.b1te shbuld be captured w1th brain

1ntact for examlnatlon by health autﬁbrltles. - . S - -

. .
v .
0 T R - e ey o . )
s PR N 1

,«'. Rt L -
Histoplasmos1s. Accumulatlons of bat dropplpgs in att1cs or soil crqate

an enV1ronment Su1table to the growth Sf sttoplasmoszs capsulatum,,a fungal
organism produclng a severe lung' 1nfectlon often fatal to man, and apparently__f
dogs, cats’ and other anlmals a§ well “The fungus is present 1n drOpplngs, o

therefore,_a large establlshed bat ‘roost in an att1c or: caVe can be dangerous,,_
i ‘n "-‘ .

& slnce fungal spbres are drawn into the lunas when breathlng the dust in the

- : »
- . . XA

.
- R ;

) roost1nq areas. C a
" . :
: N - “-, P

Publlc health officials worklng around accumulatlons Of bRE dtopplngs should
j portant that‘b'

. . .
. AR

*)-.15)

a

\A,‘ .

wear coveralls, gloves, caps and dust;proof resplrators It§§s-

the resplrators flt properly and are approved by the Nat;onal Instltute for

e ‘
7 Occupatlonal Safety and Health (NIOSH) for nulsance dusts~:' !

”s ¥ S h o ; -
Per;onal hyg1ene is partlcularly 1mportant for those worklng in“areas con—

tamlnated by dropplnas or dust’ from bats. ContamlnatedaUlothlng should be

changed at the completlon of the work followed by taprough bathlnq .
Listeriosis- Bat's are suspected of transmlttlng‘llsterlos1s however,'the,

' /-\ o .P

K s
1nc1dence of transmlss1¢é'of actualy 1nfectlon in humans is low. The capsal

v

L

Y

organlsm, a- bacterla, ellclts symptoms resembllng certaln*forms of encephalltl

’f"c ; PR . P ] . e, N NS
' s . - + L '. . -5 . n
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Venezuelan equlne encephalltls (VEE) , eéastern qu;ne encephalltls (EEE),

. L 4
3
!

western equlne encephalitis . (WEE), St Louis encephalltls (SLE) Bats harbor

.mites and are attacked by mosquitoes which are carr1ers of encephalltls VEE ) '

*EEE, WEE.and SLE. These yi us -caused encephalitis. dlseases can be fatal to

- . . o (

humans, and those w recovei are- sometlmes permanen%}y 1mpa1red PCO s
' < Sk

involved in bat control should use extreme cautlon, partlcularly at - tlmes when
1 2

'VEE EEE WEE or SLE Butbreaks or epldemlcs have been reported 1n the1r areas.

’,

Fctoparasites‘a

v *
of mltes, thkS, fleas, para51t1c flles and bat UGS, These ectop"351tes

o ‘

(excludlng para51t1c flles) may . attack otHer 3 1mals&agd man, partlcularly when‘
' bats are 1nfest1ng a place of' human'habltatldn. Pest cont&ol operators attempt—f7

ing to remove or, controh bats‘also are subjectﬁ o thelr ‘attack; ‘therefore, the
use of -an insect repellent on clothlng 1s strongly encouraged Control of.

ectopara51tes must. accompany any bat control effort.

m . . d.ﬁ . L . Lo . . .
-] . g ® . Doy,
* . - . - T . ¥ . :
Control R v .. R . N -
- . : ' . . . . . . . U A
. @ uv P e N . » o _._b L -

-,Bat COntrol should only be: accompllshed by thorough plann1ng an-understandlng

Y

of such factors as 1dent1f1cat1on hablts, dlsease, ectopara51tes and populatlon
size. At present, no chemlcal is reglstered speqlflcally for .bat control. ’

Thls situation dlctates the use of alternatlve methods where. avallablerind the
- use of chemlcals to,allevrate probIems created by bat 1nfestat10ns——odor, ' 4
‘ A - " Lo w o :
ectopara51tes ropplngs., ) LR 1 ‘ (“. N o ; -
R wﬁ; P

-,Some commonly occurrlng prob“ems~assoc1at ed with bats .are presented

together w1th reComme%deé general :'ntrol.procedures . Other 513uatlons may arise,

.-,
. .

¥
' however these: control:procedures may -be: employedwto Eit- each 51tuatlon.
k. SO _ -

l‘% Problem~ Bats”may enter a house at n1ght throuqh open doors or w1ndows'

\searcﬂ;ng for flylng‘lnsectsh~'If cglmneys are used by bats for U
summer roosts, the young may fal& oxr, blunder 1nto theNhouse»'-., . - '1

L a.through the damper w),;er! they are learning«to fly&‘ﬁ Parents may . A
#ollow, resultlng 1n one ‘or- mpre bats ny;sv.

FRIC e L TP
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., Control: Physically removina the bats is the best procedure. °

First” locate openlngs where bats may haye entered and recommend

“that they be’ closed or screened off

o

If the bats are c11nq1ng to walls or'ce;11n957 ‘cotlect: them—~~?f——

with a f1sh Iandlng net.. They can be ré&eased outdoors w;thout . -

harm. Where 1t has been determlned that kllllng bats ‘is the i

) safest method of removal a mouse snap—trap attached to a ‘long

3
}handle may be used. A bat also can be hit with any SOlld

object if it is not in fllght._ B , -;*”'_f ‘
- If bats are act1vely flying about the house durlng the day- ‘

e w

time, open all w1ndows and doors. The babs will detect the freshf

-

P ‘air movement and fly out. pturing or klllinq a bat in flight can
bQﬂaccompllshed using a fish. -landing net or a tennis rackeé A

bat s‘echo location- system makes a broom or other SOlld object

NN \¢ . . . .
1neffect;ve.‘ ‘J_ . .
Yo 7 L PR

e s

Qéﬁ;.Problemﬁ You may find bats roosting under the eaves of buildings

'or on other dreas outs1de0§2§ structure.
. . "Xq ' e . ° Y
u . . M b
. Control ® ‘Explain to the ‘customer—that th1s is usually a temporary
e roost1ng place since most bats prefer’ areas that are warm at

& . ‘
,ﬂecessary unless dropp1ngs become a .

* night. Control is’ usually-:

vproblem If bats contlnue "eturn,neaves or other-roostlng

areas can be sprayed with &% Yong stream of water.

3. 'ProbI m: Bats are fé nd roost1ng 1n31de a- structure (house, school ,: ;
use).. Thls problem was detected wheh the customer began t0‘ ‘;{

smelk-a strong_pungent odor later }déntlfred q? bat urine and T .

drepplnqs. T . , ) : §3 5 SR - -

i . . -

.._'i.’\ ‘--' ' a -~ EY

‘h' disease exasts or whether thé roost 1s s1mp1yqa nu nces (See
o0 s i

I

- o
- secylon{on D1seases Transmltted by Baﬁs ) “If you have reason to

.. suspect -that rab1es is endem&c in the bat*populatlon, you 1mmed1ately .1

Y 4
should qontact your locdl’ or state publ&ﬁ‘health department —
o , i . B , . . [T

- - . .
e A ~— s
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. e ) T A |
4. roblem: Bats may be present at night dround lighted outdoor ‘
..sg;—_—_—_ : _ . iy
. imming pools and patio porches,»both of which attract night- ¥

flying insects-which are prime targets for bats.

' Control The ob3ect1Ve becomes one of. educat1ng the péople

ol to alter their habits to avoid’ attractlng bats -- in ‘this’ base,
9

to turn ff llghts at night or use lights less attractive to

s .

insects. - . S : .

| , . s
5. Problem: Bats roosting. in. food wagshouses. Bats dropplngs are i?_
_ con51dered a food contamlnant by FDA and USDA. . 4

. v - QL

Control : In/ahlarge space such as a food warehouse bats will

. s . . .
not roost in the same exact place.each night. "Dr0ppings directly
below bat roosts w1ll 1ndlcate the probable roosting v101n1ty

‘- . After reﬁoval of all bats and droppings, all openlngs mus be-

» closed w1th metal sheeting, wood,

prévent a reinfestation.

LN

"o : : v . ' . . .
" chemical control. After the presence of rabies*ﬁgs beenqestabllshed, state

public ‘health OffiClalS can apply to the Envi%onmental Protectlon ‘Agency for

'lfperm1ss1on to use DDT or other control agents.. Sectlon 18 of the Federal

Insectlclde, Funglclde and Rodentlclde Act as amended; 'prov1des the egemption
& : S

.to the DDT ban when a 31gn1flcant publlc health problem ex1sts. Applications

~
] °

of DQ__must be made under the direction and supervisiorn of the state health
agency - . » : . = - . A _. 5 ,;-';':;_.'a

DT must be applled in an aerosollzed form——dust m1st or foq——so ‘that 1t
ds taken 1n v1a the pulmoﬁary route > Water or oil- based spray fdrmglatrpns .of

DDT sometlmes requlré up to six weeks for mqrtallty to, octur, allow1ng 1nfected
bats to dlsperse ot ; . ‘ ! ~Q; SR hﬁ
L4 . LS . - v o . . .,.\

. . - . Ty -

When ex1st1ng labels perm1t~ fumlgantsvmay be use to qulckly Ellmlnate
P
'bbats in a‘hlnclosed area ,Thls method of control shgbld always be apgroached

w1th extreme qautlon and only when- dlsease control fﬁ&f paramount,coné;deratlonu

v

7

T

7,

"3
Make sure all local drdlnances and~safety precautlons concennlng the ‘use of
¥

. - , e SN .
fumlgapts are allowed V- - A » - 7 - § _& c e
, o . . 2y e ) BAEES s
) . L - 1 . ) .
RV ' ’ 4
© g .- ¥ .. : s
. . 2 » - by
g. x ! [¥ * W
. .. ‘ -.' i s i a )
, - ; o Do e ;g L ,
vy « 5 . . A “:{ &
L . R ¥ B
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. " After control has” been completed,: dep051ts of dropplngs and dead bats-

& _should be ‘removed for the following reasons: -

) .
-~

“

¥ ’ % g . v
1. To prevent the occurrence~of,histoplasmosis of other diseases ‘ﬁ
. ' - . . ] LR

associated with bat droppings. . °

i 2. To, eliminate'odor‘ahd staining problems'from‘droppings.

“i3ff To ellmlnate ‘the odor of -dead bats and the 11kely insect problems

{ assoclated with decaylnq carcasses.

. To prevent the bulldup of insects that develop in organlc_matter.

s - . . J . ' ,‘?-.
Great -care must be exercised during these clean—up operatlon§ regardlng

personal protectlon (see sectlon on ﬁ@sease transm1ss1on) Dead -bats never \

N

should be handled without us1ng gloves and preferably tongs or heavy forceps.
S N

'After a’ thorough’éleanlng, the area should be: sprayed with a 10 percent
w Y

o

formalin solutlon. - S o . ] : ‘ o
‘s \_ . . : .

Repellents- Materials such as“pargdichlorobenzenetor naphthalene (moth
(/flakes) 11berally applied may be used to repel bats from attics or other v‘ BN
roost1ng aréas when dlsease is not a problem. Dosages of f1ve to ten pour;-ds"I
per average attic offer only. temporary control and should be ‘used in, conjﬁnctron

w1th other meaSures such |as batprooflna q}ass fiber 1nsulatlon materlal blown’

7

However, problems do ex1st w1th

/

-into spgces occupled y bats wrll repel them;°

.

- g.. .
9
he g

to date .are not labeled for ‘bat control. Howeve;, lf

. dropp*ngs«ﬁre I

ed parad1chlorobenzene or naphthalené may be applled

Y to. camoufiage odors th,wr ellency ‘as’ a- s1de beneflt.
G, . . - Do i - -

R N S oo : 4 - S .
o gatprooflng Batproof:Lng should be th flh' con51deratlon\.1n bat control
N \’—W

b

slate ;ogfs and other s}mllar“klnds of constructlon and bualdlng reno_

H

tlon §
éosts&§5soclated w1th clos1ng-alf openlngs more | ohe—fourtb ‘inch. 12§a "k 4
» - v

'\' & P
. K i i | R [ ..
d1ametpr make batproofln generally 1mpnactlcal. , T - A
X : . 3 L ; . . + L L . s
T AN L) N . :"; . ‘w R oL . - ' RS . '.", . . K
% ¢ ‘ e i e - '. Ly o .;".‘\:~ P Pl - s E - ;g’ R . ‘. o
b . i “-” . 4 .
! L4 . s -
i A .
) ¢ : w3 L :
. N ] Lo -
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Batprooflng is often: neifssary following the use of fumlgants ’which
[ 2N

have no residual qualltles.é'fflbatprooflng can be accompllshed, walls, roofs

and’ floors should have no open1ngs larqer than- one- fourth 1nch in diameter.
Roosts on the outside of bu11d1ngs should be ellmxnated' Compleﬁaon of
proofrng should find all of the bats trapped outside. Close all but a-few main
“entrances,‘uait four days to accustom the bats to leaving by these; then, in

the - evenlng after all the bats have swarmed out, close the.remaining openings.
The structure should be checked for several evenlngsJ “If bats are present,
the remaining openings must be- found and closed Batprooflng is best done 1n
early sprlng and fall. At other times young bats may accumulate on‘the ground

near roosts or be trapped 1ns1de to “decay and.produce odor.

. ‘ . . [ ' l ) ' . ) L - /
: Fctopgras1te control: Theﬁcdﬁgrbl of ectoparas1tes should be part of R11
bat control jobs by kllllng thOSe&Ehaé%may rema1n and try to mlgrate . Materia

~such as lindane, malathlon Vapona and d1a21non are useful and effectlve, but
- may not be labeled spe01f1cally for bat ectoparas1tes or several of the species
'of mi es, ticks, fleas or bat bugs that 1nfest bats. Select a product label

spec1fy1ng at least one of the ectopafas1tes, control oT others present wlll

7 ;

be 1nc1dental

» .
. . . . N . e

Lindane in oil and certain formulatlons of vapona are highly repellent to

'

bats,pbut Vapona has no res1dual effectlveness

I VR

TABLE 2. ,EVENING BATS OF THE UNITED STATES (VESPERTILIONIDAE) -
o -~ 4 ) . v e a

S T s : : ' Problem
Common Name  “Benus Name ™ ~° Life,Styte - Area of Countryr Status
L —_— T .. —

. Little'Brown  Myotis . Colonial* Everywhere o Frequent
Bat, . . 20 spp. .o - 4 v
Big Brown ' - Eptesicus [ . * Varied " Bverywhere ".. Frequent
Bat ", ‘ fuscus~ : - . ‘ > o

‘ . ' : : W : ' v N e -
PlplstrelJe PJ |strellysn, ' _Varied - Mostly West-" . Freguent !

T I g Spp. . Ao " —Tern, East & . L
. Ry 3. SR . . .*Sguth R
R L R A A
&ed Bat/ “'lasiukus ¢ “)3; “Solitary ( » Tree Bats ? ;;lnfreqUenf
Ho. Bat > 2sppuie T L R T o

]a K - Y Lol 4. o » . .. ' ' . . ‘ ‘, ':
S A S P R I

5 - oo : ’ B ° P ’ s ;
» fano® S e ’ ' e Y *
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TABLE

o

Yellow Bat

B

Lump-noséﬁ;kr
-Bat

Patlid Bat

.

Spotted Bat

'I Spp. . "~.v’ . ‘ . . /;J‘;”' N . -’ l'? . Rl
2 o L L
*Certain species, others solitary. Some species will-colonize during winter
.under certain conditions, but assume solitary habits at.other times. ° )
N : ‘ ‘ ‘ : . .
S . 4 | _ S
T oo © e g
ESE .
» R
Y ‘. .
- o . }
. o
-
Al
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. Antrozous

A_I Spp. ' . v o _ .

Euderma

-
<

"

=

OOV u " . RO . S ' R e
2 (Continuéd} S S SR c N P

Dasyﬁterus . Varied S.E. U.S.\ \ Infrequent
2 spp ' - coo L
‘ ™~ - : . @

Universal oo Rare
;o o \

%‘ Solitary "

S.E.. U.S.

LN
‘Lasionycteris
1 spp.

-

Rare -

Nycticeius: i

1 spp. N
Corynorhinus S.E. & West- ;. Rafe
2 spp. ° EERC ern, U.S. ' ,\

Celonial’ ‘Western U.S. - Rare

. Solitary, Neyéfﬁ &
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Rats andfm;cd have aﬁ%ompanled man to most of the areas of the world

v

_that he has settled "Hrstorlcally, they have been respon51ble for more

e

human 1llnesses and:deaths than any. other,group of mammals M 's in-

‘alfference and carelessness in handllng ‘food and refuse have fostered popu-

lations. of. rats &nd. m1ce in such close prox1m1ty to his home and ‘work that
~

they are commpnly called "domest1c".rodents--' o '\
--.>«. . v - -‘ X -, R . ‘ “ T . ‘ . i . ) N . lg,
. . ) . s 6 , -

Economic Importance . ‘ o .

%

4

&1

Rat% in the human env1ronment cause enormous annu/}/economlc loss. They
consume or ‘contaminate vast cuant1t1es of food and feed and destroy othér

.propegtYr as, for example when they cause ‘fires by gnaw1ng the insulation® ° =

from’ electr1c w1res. It is est1mated that 5 to 25 percent of f1res of unknown
origin on farms are caused by rats. ' o ;

. i
[y . .
N ‘

_ No rellable estlmate;of the rat populatlon of the Un1ted States 1s aVall—
able as a bas1s for calculating these losses, although the f1gure of one rat

ﬁpr every person has frequeﬁtly been qﬁot?ﬁ ‘in the llterature If in con-

s1deratlon of recent 1mprovements in envlronmental sanltatlon and rodent control

thls rough est1mate used 1n the pa. reduced by BLe -half, that 1s, to
an estimated’ one rat for each two people, then the Un1ted States has some lOO

”lelllonwrats.s Each rat damaqés between g1 and $10 worth. of food and other

and contamlnates 5 to 10 tlmes more.

.mater1als per year ﬁy gnaw1ng and fee ’
Thus, rats may cost the Un1ted States between $500 mllllon and $1 bllllon annually

1n terms of d1rect economlc losses. o o, . - .

Rat Bites : _ .
—_— S T 3 : , i a \ -

.addition to_the annual dollar losses'due to-rats,‘there is also the ¢ . :

-1ntang1ble cost of rat-ass ciated 1njury and 1llness. Rat bites create a ¥
e kealiée. In .

. serlous health problem and are far more: Cogmon than most peo

”some of the larger c1t1es, hundreds of rat bites'are: reported egch yed

. certa1nly there are many cases g%at are never reported
. ..». o -
: L w“: ‘e Y

Based upon avallable reoordé lai'p mgtropolltan areas of the Unlte 'States'“
experlence\rat bite- at the rate of approx1mately lO per lOO OOO persons per year.

hrs amounts to 3,000 to 4, 000 cases annually Just 1n the large c1t1es alone,

O ' e - r . a . ' oq
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and the cases unreported bltes frpm,them and from the smaller c1t1es and
T ’

M

‘towns undoubtedly total %everal thousand ‘more. S

. . '
A . -

"5 "
s Helpless 1hfants and defenseless adults (1nva11ds or uncoQ501
‘are partlcularly subject to attack by rats. Occa51onally rat bite wounds . R

-

cause death Therefore, all bites must be carefuLly disinfected at once to’ 5.

/
prevent secondary 1nfectlon, and the pat1ent then,referred §o a doctor for

- >
\ - - . .

*  prompt emergency treatment. C ST _ : ,
| - . : . - ' ' o °
. . s . o . ‘ . . . L B
L L . . P ’ : Coe Ch o~
¥ Rat-Borne Diseases : R S, : . » ~ © S
’ ' o Coe . oo W o
: Rats are respén51ble for the .spread of a number of dlseases, e1ther el

dlrectly, as by .contamination of human food w1th the1r urlne or feces, or 1n—'=it

N\

. d1rectly, by way of rodent fleas and mites: . Following are br1ef d%scrlptlons P

of the more, common of these dlseases- L
[ N

N . = “ . : g ». . ,
Leptospirosis? {Weil's dlsease)——causatlve agegg_ "Leptosplra spp..," _ \ f0}

primarily "L. 1cterohemorrhag1ae"-; Leptosp1r051s 1s a; mlld to severe 1nfectlon

LRI

- that ' is seldom fatal Human' cases of,the disease result fromﬁdlrect or 1n~
dlrect contact Wlth 1nfected ur1ne of rodenfg and of certaln othen_anamals._ The ~
.splrochetes, whlch are found in water or on food may enter through mucous ‘
membranes or m1nute cuts'or abra51ons _of- the skin. Thus, Weil' s dlsease is s
‘ .ofté—“feund in saklotS»amlners, sewer workers, fish or poultry dealer§ ang .

abbatoir workers. In a recent’ study in Hawall, Norway rats and house nice were
. ! . . N v .
found to' have high Leptospwraacarrlefjrates? . . : C
. ~ S . . : ge. e .
e . A . ) : B . 4 '\_\ ’ - )

‘ - . _
Salmone11051s-—causat1ve agent,'"Salmonella spp"- Salmonellosis,-which is’

%

generally classed as food p01son1ng, 1s a commoh dlsease of’ worldw1de dlstrlbutlon.

It-ls an“acute gastroenterltls produced by Salmonella bacterla of the group

patho nic for man.and pther animals .~ 'It 1s spread in varlous ways, oné‘way

r »
@

N
bein through food contamlna

*

pcl with;rat and mousé“feces conta1n1ng_Salmonella'g

-~ e ~ CRON
. - -

organlsms. o

N .

ki . °

v
\

s,
.

/' : , %’

. A '
‘ . \

} Trichinosi&<-caudative agent, “trlchlnellg’splralls"- TrichinOsis xesults'.~

P

from .an 1nfestation of e'intestrnes and scles by larvae ‘and - cysts df . L

“8 . .o , -
TrzchwneZZa sparal%s._ oth man and rodents djvelop, the dlsease from eatlng raw
’ . P - N . . - ) . ’ . . .
. ? > oo ' Lo .
- T o, N hd : 3
, y ; oot © . - J e
<! ’ 9. . R - IO
. ’ ] " v £ g ,: : _ ot ) '3: e
Qo . B “T Y . 9 “ / ‘ R JE}
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.or 1nsuff1c1ently cooked pork 1nfected w1th the organlsms.~ Research has i ‘_7 \

_.Lndicatea that rodents may play an 1mportant role in the spreadgpf the d se

O

- to. hogs permltted to feed on uncooked*garbage ‘at*® opeq dumps, for hogs - Ng

R h
*&fferlmentally -fed the tr1ch1na—1nfected fe%es of rats and. 1ce readlly became\ N

Ry "'J’rQ “r
'in'ected; In turn, the rodents at open dghps undoubtedly often feed on raw

6o -

’ i
s o o

or 1nsuff1c1ently cooked pqu scraps, wh keep the rodent—swxne—manicycle

of- thlS disease golng BN o . s o,

o g e .
Murlne typhus fever—-cad%ative agent _"Rickettsia typhi": Mur1ne~typhu5'_; 1

is dlstrlbuted throughout the southeastern and Gulf Coast states\but has. not
“been reported in Mlchlgan.' Rats are . the reserv01r anlmals from wh1ch the \;_ﬂ;

v

kY

v dlsease reaches ‘man ‘hy- way of rat fleas_ . The oglenﬁtafgat flea, XenopsyZZ%

che"j,, 1s con51dered the most 1mportant vector, of the rsease. The*causatlve .

S’ enters the bloodstream when’ feces olenfected fleaﬁ.are scratched or. . .
rubbed 1nto P Flea—blte wound ‘ox” other break 1Q the sk1n.m Mur1ne typhus is: 47

51m11ar to epldemlc or'. louse borne typhus, but allness 1s much mllder ‘and the' “

b

fatallty rate in untreated ases is quch, loWer.”" M 4 ,j,-'g S e
l,\, . %" {C . L ) ...vo p ; f.\- e e - .9... R
' ey . -
Plague——causatlve agent "Pasteurella pestls -_ Plague i's the "Black Death"'

that pnce kllled mllllons of people - 1n Europe, A51a, andilfrlcal No. serlqﬁs

outbreaks,of.plague have occurred 1n the Unlted States ‘since 1924 Howeve.,

a reserv01r of the dlsease ex1sts in w1ld rodents of the western states, where
s

'terla are transmlttea from éne” rodent to another and sometlmes to man

v

¢
—

'thev
S, )

by. the‘b. e Qf rodent fleas. There is. always the danger that domestlc PS5
., & o X

w1ll becgme 1nfected and that they,yln turn, w1ll carry the 1nfectlon to human .

populatlon centers.

v >

The dlsease is’ often fatal to. thé rat’ and the flea, pnd

the _death- rate in untreated “human. cases is extremely hlghl'“;’,
‘ AU ~'. M - ' U
' v Y ‘, I' . -

R '-v-.

“r u - X%

'VTﬁe~Norwayr,a£ Kﬂa%tué“norvegicus) predOmlnantlyvafbdrrowlng xodent

. ' : Gl
most, common .and the laraest of, the domest1c rats. ;t ;s;dlstrlbuted generally
e i

throuqhout the temperate reglons of the world 1nclud1ng the Unlted States.

Y

& v '
Al . ' RS ° EE . Al > P . . . _' A X L
. LT N .o . " v .
R ¢ .- < - . . R - N : T )
. X , . - : . X Lo . 2t S = o Dt
. N . . ; .o ) R . : 4 L ' .
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i

g, e g fot T LT
jv‘ Common némes for'%he Specle 'reythe brown rat thé house taézgthe barn“ rat -

. fheaseWer,xat and“the wQarf;rat_ ‘_‘» : *éa;“:-?’: : - u 3:,21 ,-.“ L
[ -~‘.\ . . B3 V< .
b AdultMWerght.u 16 or ‘more ounces, adults aberaqeﬂéiouf a pound “\i“y- - .
) b . KX LI " '
'.- 51” ce . v . ) . ]
... Fur~< Coarse) generally'reddlsh brown w1dh .many varlatloas.‘.;j DT S
- yﬂv . O o o ' 7 . Tt ' T
Heavyset zand wuth muqzle blunt L.';i ‘if”ﬁ 5_. ) SRR ‘;*“
g e
'ﬁ?‘ :: “
o plngs- 3 fi
h' ."~ R o .’_
Sexuai matur}ty '_, ; - L LT
r,, . ¢ "!.a. ‘ ...‘
‘o Young ; s
. ® Num er oﬁ l%#ters REE
. T
l‘$< )
° Number weahed..
B ‘ _" );. N
Lo RTINS :
‘. Harbora%e" ﬂOutdbors—-ln bhrrows Lnothe gfﬁhnd and under founddtlons 0f¢
-c' ‘/ g Avv Loy - ; N v > Y -
buﬁldlngsJ and in“rubﬁash dumps,_lhdoors-—between floors§ahd‘wal}s g
T ¥o. ". . q’ e s 0; ga v', v- '_. \ ‘ )
B spaces of’cablnebs nShélVlng, amd appllances %nopales of rubblsh and rn any -
e v AR e L ) e
o;her space eoncealedafrdm vlev.: Hh];=' . s . VI'_
° Range-' Frequently 100 to 150 feet.- et 'Q, R
* : . '-v . cre o d * .y
L. . : , FL e : T
o Food and water-‘ Omn;voxou.b garbage meat ﬁnsh and cereal lets are.well .
A '%ﬁ?t o & & o . );
* accepted dally requlfement 1s threezgourths to 1gounce of dry food one-half to 4
f- ' - <.‘_ . "‘. ™ . E) . - s v ) v ';,3 . L5 . .~ .'- ‘;. . .
g 1 unge of water.- ¢ o = ! . . -9& : Lo ;
J; D QE L EG'E’ o 3 oo > R T :‘,z R

V

'y Touch ‘“Well devgloped ln hnghiy Semgitxve thskers or v1brlssae, and certaln f;

-;(“ ’!'. ! . ; T «

<

ng walls Qr between thlng

. PR

_:Rats prefereto run alo s Wher

o

'~"{" i
.
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-/ ) .- . ' \ ie .
e Vision: Not too well developed. Apparently they are colorhbllnd so any
\ : q

distinctive coloring of poisd% baits does not reduce their acceptance.to rats.

‘@ Smell: Keen.. Rats apparently like the odors ' of most foods eaten by man. ,
) ) . ) & T N
They are used to the odor of man, so his odor- on baits and traps does not

[ - — y

repel them.
- ‘ _
e Taste: Not as sensitive as in man. Rats associate sickness caused by poison
ba1t4'1th the -bait and not the poison. They prefer fresh food to decayed food.

® Hedring: Alkeen sense of hear;ng. They can locate the source of a noise

. .
s . . .

~within 6 inches. Loud noises cause rodents to attempt escape. A

~

@ Balance: Excellent. . A fallzng rat always lands-on*its feet. .The roof rat

-even maintains its: balance well, while walklng on suspended wires. - . e
’}o Reaction to strange objects Rats may av01d a new sound or a strange S/gect in
S .

their env1ronment for three or more days, part1cularly +f their assoclates are .-

-~

alarmed by it. oOther objects are readily accepted by them (examples—food, p
Yy, ““garbage) . As rodent population pressures build, the rats frequently exhibit
—~ "chain-fright reaction" to distdrbances. I

* Climhing: The Norway-rat can climb qur;e wéll when necessary.

o Jumpiné and reachinge Rats can jump nearly 2 feet verﬁically, 3 feet with‘a

running start; they can jump 4 feetjhorizontally, and 8 feet from an eleva-

tion tha;\ié/ls'geet above the finish point. Rats can reach upwardfabput 18

¥

inches. . 3 e : - -
T ’ . i » ’ _
e Swimmigc: Rats are’good swimmers. They are able to swim up through floor

dra1ns and t01let—bowl trapF : oo . g /
" .

’

» ) v ’

B . B . ,; :
. . . . .
. " n N . -
o . ' - .
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Rat 4ign: Rats. are habltually nocturnal and secret1ve and are rarely

i séen durlng the day except when 1@£estatlons afe heavy Therefore, 1} is nec-
essary to 1nterpret sighs of. the1r act1v1t1e§’properly in order to plan control
work., These signs are found 1n secluded places, such as along walls, undera
piles of rubbish, and behind or under piles of rubblsh, and behind or under
boxes, boards, and thick vegetatlon From the signs, one can tell the species

present, and whether a rat 1nfestatlon ‘is current or old heavy or light.

Droppings: Fresh droppings ‘of feces are usually moist, soft, shiny, =~
~and dark, but in a few days they become dry and. hard. Oldvdroppingsvare dull .

-

~and grayish and crumble when pressed with a stigk.

Runways: Rats habitually use the same runways between food, water,vand

) harborage Because of the'keenly deweloped'sense of touch in.thefr vibrissae
(whlskers) and in spec1allzed hairs along the body, rats prefer cont1nual body .
contact with at least one vertical surface, such~as a fence or wall. oOutdoors’

,{hese runways are narrow pathways/of beaten earth swept clear of ‘debris. . In-

doors, greasy runways. are found along walls, steps, and rafters. Uhdisturbed "

cobwebs and dust in a runway indicate that it is not in use. . \

- Rub marks: Along regularly traveled runwags, a dark, greasy mark forms
from contact'by thé rodent's Body. Fresh marks are soft and’ Wlll smear if
rubbed. As the grease ages, it dries and- gathers dust and wlll flake off when -
scratched with a frngernall The rubmarkg” of the Norway rat are most commonly

/%ound along runwmys near groundj&r flooriftevel, while those made by th€ roof
rat are .most commoﬂ?y seen overhead‘as SW1nq marks ben&ath beams or rafters at
the point where they connect to the walls Mice do not leave detectable
marks except when the infestation is heavy. i ( <il//

o | e o ‘ . . %

* BUrrows: The Norway rat prefers burfOWS for nest1ng and harborage
the of rat burrows only occaslonally. Burrows are found.ln ‘earth banks,

, along walls, under'rubblsh or concrete slabs, and in similar places . If a
burrow is 1n use/ its entrance will be free gf cobwebs and dust. Fresh rub—'

marks on hardpacked soil at 'the opeq}ng indlcate a well establlshed and ,

' presently usedrburrow. The presence of ffésh fragments of food or freshly dug




earthat the hurrow entrances also indicates current use by rats.
. - . i :
. R :

s NS .
. - - B
\

Gnawings: The 1nc1sor teeth of rats grow-4 to 5 1nches a year, so thes§

3

rodents must do some gnaw1ng each day in order to keep the1r teeth sharp enough

to use. "Rats also gnaw to gain entrance and to obtain food: - When gnaw1ngs

inwocd are fresh, they are llght ‘colored and show dlStlnCt teeth marks. .’ small iy

.

'ChlpS of wpod or other materials 1nd1cate,recent gnawlng with age, wood

\ .
gaaw1ngs become dark ‘and smooth from weatherlng and from frequent contact w1th B

‘covered with dust and are therefore less distintt. .The tracks of thé“§iEbéd

that caus
d Ca

i

the rodent's body ‘ v R .

Tracks: Fresh tracks are sharp and distinjg, whereas old tracks are

rear paws are more/pommonly observe% tHan are those of ‘the 4- toed front paws, but
both may be present. Smooth tracking patches of any dust mater1al such as .
‘flour or ‘talc, ‘placed along runways are of value 1n check1ng for rodent act1v1ty

To see trackj,ln ‘the dust the 1nspector should hold a flashllght at an angle =

ﬁé tracks to cast distinct shadows. Tall marks, too, are often

_visible in dust or tracklng pahchesl K; LT =

. e ’ ' 4
. -/ . . . . . : .
' .. : : ! i . . B .
Control ’ Co e <7 PR

.

2.

s
)

A General: Controlling rat populations, not individual rats, is the key'to

“a success{ul rodent—control program in a community Examples of populations are s

the Yat ithin’'a city block, those in a sewer, the rats 1nfest1ng a farm, or

" pigoye living in or around a feed mill. At any g1ven t1me, each.city block has a .

'y

‘certain capatity to/;upport rats. . This capac1ty is related to the- avallabll;ty

/fof food, harborage, 11v1ng space/and ‘other v1tal rodent requlrements. The rat

c.

— tendsﬂtg increase a populatlon mortallty to decrease i "«

O
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populatlon in a block cannot long be greater. than this capacity. Permanent
4

Ll e

reductlon ofcone or more vital 'factors . (food, water, or harborage) in the block™ w1ll

result in a permanent reductlon in the rodent populatlop

Forces that determ1ne the size of a. rodent populatlon at ‘a g1ven t1me are:

reproductlon, morta11ty, and movements into or Out of an area Reproduction

and movements can work

e1ther way ' Rats breed dur1ng the entire yea;\\wlth peaks spring and fall.
. . <



"
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;s1nce breedlng T

- living in heated buildinqs:' A g;ven env1ronment can support only a certaln A

_96_

3

Wlnter is . they gst time to conduct a poisoning campaign on a rat pdé:lation,

s

then at a minimum.. The next best times are'summer, then fall.

) <A 4
In field tests, populatlons p01soned 1n the. w1nter took - 12 months to retyrn

to normal; those_polsoned in summer , only 6 months.
’ / " '\.
As rat and mouse populatlons 1ncrease in s1ze, ‘the mortallty rate also

increases untll a.state of equilibrium is reached. Increased compet1t1d9 due
to populatlon pressure 1ncreases ‘the mortality and movem%Pts of rodents. Move-
ments into or- out of an area are lesiylmportant in determ1n1ng the size of rat

Py
populatlons than e1ther reproduction or mortality. Rodents often migrate much

’great d1stances than the limits of their normal home range (rats lOO to 150

feet,\mlce,lo to 30 feet) as, for_example, their annual movement from fields to

. huildings in the fall and then back to the fields in the spring; ~and their

migritions when_their usual sources of food are cut off, or when they ‘are' flooded

o
s N R

out or burned out. ' ) . _ ' 'A . v

~

The limiting factors that ¢control the balance of reprodpctlon, mortallty

and movement/ of rodents are: the phys1cal env1ronment predation and para51t1sm, Py
: . — "

and competition. - . . iy o
. \ : _ . -
3 . . \ . »

The'physical environment is comprised of three main el ments~ (1) food y
and water, . (2) harborége, _____ andmjg) climate. ImﬁToperly handled foods, garbage,
and f1eld crops' are the major sources of rodent food Cl&mate dlrectly affects

the*number of rodents‘able to surv1ve outdoors but has little or no ‘effect on.those

number-of ‘animals. Generally speaklng, .areas w1th warm, moist cllmates are

favorable, whlle Eho se with dry, cold climates are unfavorable. Man can reduce

- rodent populatlons and keep them low by permanently e11m1nat1ng the1r food

water, and harborage. ‘ : (\ . : . N

v

The effect of predatorsxand ‘parasites’'gn reductlon of rodent populatlons

appears to be temporary.‘ This_ 1ncludes the edatory act1v1t1es of man, do

~

cats, foxes, rats, birds, snakes d other foes, and the parasitic: act1v1t1es

of bacterla, r1ckétts1a, splrochetes, protozoca, and worms. r”

. .



: -97 -/ o

1on, whether between members oﬁ the same specrps or betweeen .

two or more spec1es, is one of the most 1mportant factor§ 11m1t1ng rat popula~ ' .

Competi

'tlons.l Norway rats\compete 1ntensely w1§h roof ;ats and have replaced them over -

large areas, partlcularly 1n many‘c1t1es»where both onhce. were found _—

Competltlon among members of the same spec1es is very closely assoclated with the
, soblal organlzatlon of a‘populatlon., A def1n1te social order,a}r hlerarchy,

rgely by fighting,

14
\

ex1sts among rats and mice. ThlS soc1al ordér is determlned A2
\éhnd the most aggress1ve anrm?ls 1n ‘a populatlon are dominant. Others a\iﬁillled o
-or are forced to move, and these that move may suffer even higher mortallty from

predators and res1dent rodents in the new areas. The str1fe caused hy increased

"

populatlon pressure lowers reproductlon, 1ncreases mortallty, and decreases.

. »
.
. -t

L
the- po ulatlon. : : ] ‘ )
ey ;
In summary, the most lastlng control can be ach1eved by permanept alteratlons

of the phy51cal env1ronment of rats and mice. Man should so change the nV1ron—,

" ment. as to cause ;ncreased/competltlon and predatlon, thereby lowering the

capac1ty of the environme t to support, rats and mlce. Env1ronmental sanltation'

L

" is thus the flrst and foremost requlrement for permanent rodent controll
ay : .- v ) T r

3
‘.

Sanitation- Poor torage of refuse (garbage and rubblsh) and of food in o
the home and in bu51ne s es&abllshments invites rats to Infest b)ocks and

ne1ghborhoods.‘ Rat and mouse populatlons are controlled by the storage of all |

refuse in rodentproof contalners, the sat1sfactory collection aﬁd dlsposal of _f
T n-‘-'\—vh)

refuse, and the proper storage of usable materlal\: Structural harborage, such/r J

as small protected enclosutes under cablnets, shelves, and stairs, should be € '

’ <.

ellmlnated Permanent removal of harborage and sources of food Wlll elimingte
. AN

-
©

existing rat and mouse populatlons. L :
2 : . ’ "_ . - r

Refuse storage fac111t1es should include enough containers to hold all

* garbage and rubbi'sh- that normally accumulates between’ collectlon days. A good (

-

refuse: container should be: ' ; N \
o . _
P
1. Rust~re51stanﬁ‘,~ ~ X 7 P #
o
.. < )
2. fwater—tight _ : .
: o : L. .
. 4 . ' ER b
3. Tightly covered ) - . ? .
) ' ' S ¥ TR
4. Fasy to cl®ap ' i ' e T e el

ERIC*
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5. 'Provided with two handles or a bail
L ‘, ! . . K . N . ‘ . &
) . . - o e »
6. . Of rat- and damage—resistant-construction {heavy-duty)
7. . Designed wlth a recessed bottom . o S Y ;

).‘,. e

Recommeﬁ/ed cont%dner capacity is: for garbage only, 5 to l2fgallons; fg;/l'

comblned garbage and rubblsh 20 to 32 gallons. . “ j_f o
: /
Fifty-five gallon drums should not be Jused for refuse conta1ners. wheh
fllled they . ard t003heavy and umsy to handle, and they e1ther have no
4 7 Xty
lids or the lids are unsatlsfactory. k _ R A
: S v LaE

o Recently, ugzts using suspended 1sposab1e paper bags to contain’ refuse have
been tested in varlous communrtles. Advan ages clalmed are 1mproved sanitation,

reduced collectlon costs, and 1mproved appearance. -
. . (Ve

-

Some communities ‘have 1nauqurated refuse collectlon systems utlllzlng .
ratproof storage., contalners w1th\a capac1ty of several cubic yards each. These

containers are regularly emptled into a largg\compactor vehicle, wh1ch transports

the refuse from several containers to a sanitary landflll or an incinerator.

They are avallable in various sizes appropriate for use in markets,*apartdé
schools, and other large food-handling establlshments."Somé of the larger
unlts are equlpped w1th mechanlcal compactors to reduce the volume of refuse and

thereby 1ncrease thelr capacity. A spec1al truck’ 1s/requ1red for servicing these

P s

(L:hun;tsmmechanlcally. After each collectlon, theﬁtontalners should be washed

(, .s

or stezjicleaned to avoid fly and odor’ problems.
Dra

1n1ng and wrapp1ng household garbage before placing 1t in the refuse
. _ . s B : o1
1. Reduces fly breeding. .~ - . S .. o

‘., conta 1ner :

r 2. éeduces odorsl

3. 'Prevents.garbage from'gticking or freeéing to the sides of the container,
‘ : D P . : ' - ' N

thus avoiding damagebto cans (from bumping to .loosen garbage)

4. Reduces cleanlng frequency =+ = o : -

. . . | i . . - . +
S |

5. Adds to the useful life of jhe container.

7

3 . ¢ - ’ ~"(
' P
* . (
£ ’ -
; - 1an
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Pr per storagé of usable mater1als reduces the food and‘harborage available

- to roden.s to a m1n1mum. All packaged bulk foodstuffs should be stacked 12 to 18
1nches of thezfloor. Unless used promptly, foods removed f m commercial
packaging should-be stored in covered glass.or metal containers. All food

. . —— L . Y .
scraps left\ after meals should be collﬁEted and placed in‘a’covered refuse container.
s’ . : .

éweepin floors at frequent intervals removes rodent food and\permiss ready
detection of'freshmxodent signs. 1In food handling locations; a white band 6
inches wide painted along the floor next to the wall‘speeds_the*discovéry.of
rodent droppings, rodent tracks, and other-signs indicatjng the presence of ™

rats afd mice. _ Lo : N Q .

J s o8 : !

~Thorough 1nspectlons should be made regularly to detect any new ev1dence of
rodent 1nfestat10n. Remember, effect1ve and permanept control of rats and m1ce

can be atta1ned only through a continuous san1tation program . '

4 / ) - . . o
-Good refuse storage prdctices are dependen$ upon efficient refuse cOllection
v

I -

service. Tw1ce-weekly collectlon of re51dent1al garbage, or of comblned

garbage and rubb1sh is recommended to prevent the overloading of 1nd1v1dual ' o

i
storage facllltles, which ‘provide exposed food for ‘rats and a breedlng medium for

flies. Dally gollectlon of refuse is recommended fog bus1nes§0sect10ns.
Fourégarbage storage and .collection- systems were stud1ed in Callfornla,iv .,

Iand;the percentages of contalners produclnq @xcessive numbers of flies were found
to be as follows< 67 percent w1th metal cans and once- a—week collectlon,' b oo
"25 percent, with d1sposable paper bags Q& once-a-week* collection; 10 perdent,
“with metal cans and twice- -a-weeék collectlop, and almost nd fly productlon with -
d?;posable bags and twice- a-week collectlon. » Ah econom1c eyaluat;on of these
systems, based on-a t1me—and~motlon study of plckup serv1cé in four compa;gble'
:,areas, showed a manpower sav1ngs of‘up ko 30 percent when paper bags were
substltuted for metal cans. However, uﬁless the collectlon system is actually

-

des1gned around the cxncept~of papef/bags, the sav1ngs in tlme does not equal the K.

cost’ of the paper bags. — PR SRR _ X
- . . : . . : . “‘ l;« : . o jd ' L. : ? )
<. ‘ : | , . . - L @ o :° D . | - }. ;. -

oy
T
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S ' - - . © S g ;
' .Compactor-type trucks. are the egurpment of choice fd; cdllection, - :
because they: (1) handhe blqger loads, (2) prevent-contents Erém blow1ng49r S

L .

spilling out, (3) are leakproof and (4{ihave low loading heﬁgfts.

.-'

are major -

C Open refuse dumps and.are%g;:here hogs are fed on, garbag"
producers of flies and‘rats, an he rats may mlgrate from these unsatlsfactory
d1sposal 51tes to adjacent c1t1es and farms. When the rats':’ daily source of :
food at such a site 1s1cut off, as by, a snowstorm or a refuse collectors strike,
great ‘numbers of the rodents will migrate elsewhere. AUnfortunately, many |

cities have unéanitary}rat—infested dumps. “Until a san1tary method of d1sposal

is instituted, it is often necessary to poison r%ts perlodlcally to reduce the
pzfulation.and to prevent migrations. ' ) ' o o

-+ !

, The sanitary landfill- 'and incigerator'methods of refuse disposal can be '
\

K ’ T P . o L .
woperated,jo that conditions favorable to rat production do not'develop. At :
” ,

‘a properl .operatedfsanltary landfill, . garbage and rubblsh are compacted and

'covered with earth.d dail &sLocal officials must demonstrate/cont nu1ng interest in
et o )
and support of a model}operatlon by - proV1d1ng adeqyate flnanclng by .visiting it

frequently and by maklng it-a showplace for zls1t1ng off1c1als.. Modérn in-< -

c1nerators operat1ng at high temperatures cotipletely burn conf1ned refuse, thus

PR . - -

v

leavrcq a reSLdue that does not furn1sh food for rats.

Ty

r

Where sewer systezzsare adequate, electr1c garbage grlnders prov1de saJitary
ow

disposal of garbageL ever, this leawes other rubbish, such as cans and

bottles, which musﬁ'be collected regularly. : : ." N , ’ : .
- PR 4 _//

Research has shown/that compostlng mun1c1pal wastes- 1s £e651ble and that it //a
can méet publlc health requlremenps for san1tary dlsposal ;Costs of compost1ng / '
are h1gher than w1th the sanitary landfill, but, loWer than w1th the 1nc1nerator
. operatlon. Compost1ng permlts the salvé@e of some noncompostlble mater1als sucb
" ‘as metals and rJES, and produces an end product hpmus,_that can be-sold- as—/ﬁ~m«-~wm

a soil~conditioner ‘supplement to fertilizers. However, composting ‘should be -

considéered primarily as a method of sanitary refuse dis al rather than/as a

:source of 1ncome€%r a method of satisfying an agylculturalbneid. Dégpite con- N
: . .

siderable 1nvestment and the application of advanced technlques, no. large -scale

compOstlng ‘plant has operated economlcally for a long enough t%;e to 1nd1catef

/,

success. . c,\ . , L o

Q . . _ o .~‘a i(l
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Rats often enter sewers at outlets and through manholes, catch baSins,

.

X broken pipes, or drains._ They n%gt in earth at. or near “sych locations. In the —_

<y

sewers, ‘the rats feed on floating organic matter or that stranded or ad— .
hering to ‘the bottom or sides of pipes, especially during periods of low sewage

flow. The problem is uﬁually greatest where storm and‘sanitary sewers are
"

5

" combined. The domestic sewﬁge of an average community furnishes ample food for \

sizable rat populations. ‘The problem of rats in ‘sewers will p;pbably become

greater.in this country ag the expanding usegof_garbage grinders ingrease the -~

food content of inadequate sewers.
€ .
In the'community rodent-control program,

‘rodent killing is an important /
adjunct to. improvements in sanitation and other enVironmental factors. However,
timing is of great importance, and .control through killing alone does not endure,

For these reasons, killing methods can be applied'most effectively:

-‘and spread o:
[y

° AFT%F rat roofing wofk——to eradigate rodents inlﬁuildings.. L

<

\
»

"fo EARLY in comérnity proarams-to stimulate public 1nterest in rodent ‘control.

- ~JRat killing without enVironmental improvements"particularly good sanitation,
A ; .

is ineffective because.' - BT L
_ @ Rats and micefrapidly regain the original popuiation level through

19 ~ ' ’ v - !
. . . . . . .

their high birth rateéfn§ the greater~survivalgofﬁyoung;ﬁs a result_onless ‘ Hl

™~ -

- .
.

" competition. . . L, ' . ﬂkék
° . . - . ' ’ N oy Yo -

e A continuous killing program is necessary, which is costly in termis of labor
. = . 2 . .!»‘ . . » . ) ~

s . . G L »

"and gaterialg. : . ® ' ° 1 . <~

t
.
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mitation, 1s 1neffect1ve because JT'” ‘ff_' R o ‘ co Y

o

',';‘ . C ’f P {,;/fg ' .,
Rat killing w1thou ”enVironmental improbements, partlgularly good- san-

'3 Rats and mice rapi 1y regain the original]Eoputhngﬁ\level through

.

_their “high b&rth rate and tha greater surv1val of young as a result of

1ess competition, S v : . . v'

. "'[ ‘_~ _ o R . \ ' . . . . .
oA continuous killing program is necessary, which is costly in term§~of

labor &nd materials. " . L s
. B d:‘ 5:. . ‘ . B . . P . | .
® Continued use of most paisons, can result in bait: shyness. . . »{

I3

Ectogaras1te control. Control .of ec}oparasites (fleas, lice, mites, an& -
" ¥ .
ticks) is wital in order to prevent transfer of rodent d1seases to man.

K
Ectoparas1tes feed on the blood of their'&odent hosts ahd may thereby become

1nfected. When' such hosts are_ kllled through trapping“‘\goisoning, the1r o

ectoparasites may., by chance, lect man as a temporary host, -and if they are
P

diseased may  infect him with the organisms.a When disease is thought to be

present in a popuIation of rodents, the ectoparas1tes must be killed before

2

rodent “eradication meaSures are begun. ’ . ‘ ‘. o : ,

To treat a building or an_area‘for.contro of ectoparasitesf' S

A} " . S :
a

1. ‘Inspect for signs of rat or ﬁéuse ac¢tivit¥.! especially for Eubmarks§

i

.

ERIC
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at the base 6f walls, and for evidence Jf runways and hurrows.
. y o . i Yot . .

2. ,.BFeat all runways, -burrow entréhces! and nests with recommended

insecgﬂoide dust. #Dust the vertical surfaces agéinst which;the<_- Y 2

‘ .
\ . > . t

. . A /. 4 . : BT
rodegis may brush by using a dust gun, hand shaker, or scoop,’Qr (gf*-

- - s

by hand throwino the insecticide. . / K ' ' s 1{f"ﬂ¥
< 0 N : [ i N o

" Rats that come #h %?ntact with 1nsecticide dust caﬁﬁy it. on their

feet and fur to their burrows and nests.’ mhis gives ectoparas1te control '? Q(

in areas beyond the reach of normal dusting activities. o :
. N ~ v : :

H .
N e
\



¢Carcass dlsposal The carcasses of all rats recovered from polsonlng,

W

trapplng, “and gas51ng operatlons should be bur1ed or burned, Anyone handllng

Y

- /“the dead rodents should wear rubber gloves.. wg,f'ffﬁ,fe:, w(‘gﬁog;pl e

oo . . E AN - .
AR .

’ “"v . ’ ) ) . " N (. ) . )
: Bftprooflng» Ratprooflng or vent stoppage con51sts‘of changlng structural ’_g
detall to prevent entry of rodents 1nto bulldlngs.m 0pen1ngs~as small as a'.}r,l
half inch will admlt'young rats. B re. only Norway rats are eﬂcountered such

/ openlngs as .ground floor“w1ndows, s1d walk gratlngs, ba ement vents, ut111ty ;.,'

o p1pe openlngs, and foundatlon walls a e normally atp;oofed but where roof rats

!

upper floors and roofs. Qgsre only Norway rats are encountered the stoppage .
work, in order‘to be economlcally fea51ble, is confined to thﬁi\ore 11391Y,., ;h

polnts of. entry and not to every p0551ble entrance e }
e . 4 T S R

" The cuff and channel for wooden doors to s1de and back entran es prevent
ors of mS%t establlsh~

“rats from gnaw1ng under or ardund the doors.~ The fron}
enerally~protec ad with a_ kick plate

-

ments arp less eyposed to’rats and are
Wooden d or jambs can‘be flashed w1th sh %t metal to pr'tect thﬁm from: rat

‘ gnaw1ngg
. ‘\ o
'“;and wooden doors to food hand11nq establrshments should be equlpped w1th/.u:'vi'

s

rellable 9elf~cL6S1ng devlcesJ )> co N “i ’4,_'

. , . , . . ST
,5 - Ventsﬁand w1ndows can be made secure. agalnst rat entry 'vscreenlng them
“with heavy‘w1re mesh pref@rably 1nLa sheet-metal frame. If de,1red, flyé ',,A f:
» : , T
screen1ng can be 1ncorpbrated into the frame also Wooden surfaces exposed to L
' gnawing" must be covered by the frame..v-,f '"fﬁ”~”"‘]jlgijk'-i 4 n;;;;ﬁ-;~~ .o
a, 3 ) s —- i L - . ), ) )'..
o Metal\guards of su1tab1e construcéion should bekplaced around or over w1res L
dand plpes to prevent rats from using t em to galn en%?ance 1nto a bulldlng. 'h.;'
r\ a - ) Lo R
Openlnqs around plpes or condu1ts should elther be covered w1th’sﬁget ¢
metal patches or flfled with concrete or br1ck "and mortar 4 - _ e y:‘ f
. 4 AN . /Y . i . '/' . :
-The ‘use- of concret& for - basement floofs and for foundatlons not only : \_Ak
'prevents rat.entry bdvfalso 1ncreasestthe value of the property.”. ’ / s
~ ¥ M ' . R
. . o - ’ - ' ¢ N -
) ) * R (" :
s .
~ T 7/ )
- - c lfﬂ“ -
v o 4
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. . L . - S v L A
. . . ) B ) . - , . : L - ! . . <
Floor dralns, tfansoms,flettér‘;}epsf,and‘fan openings must receive et
stoppage con51deratlon.u.“ N 1"_ I : -
\ . " L. - . " ‘.’ ' :
Matemalsjér r&tpmofmg \- - . N
. ll l7-gauge, 2" x 2" (1/2 inch mésﬁﬂ galvanxzed hardware cloth § )
for screen1ng agalnst rats” 19-gauge, 4" x 4" (1/4 1hch mesh)
for mlce_ "f : S A o Lol
T 'm.""r\v ’ Lol o
: ’V : .' . . . N . 1 N ’ -
. ___to damage 1s greater than normal ;= ." S S " o
v3Q 5§“to 26—gauqe galvanlzed sheet metal »

)

. @ Climb ‘thé ougs1de of vert1cal plpes and condults with dlameters up to 3 inches.

to avoid dead spaces such as dbuble walls, dohble floors, and enclosed areas

L,

ﬁnder stalrways.j o AR o e L e -
‘e . ce \-'- ’ . ! * .
. v * . °

| Rubblsh plles or other materLals wtacked aga1nst bullﬁnngs sh uld'be B

removed. They pfovide the means by wh1ch rats. and ‘mice can bypass ptherw1sev

.

.

eﬁfectlve stoppage measures - S

a

.After bulldings have been completely ratprOoféd, measures should be taﬁen .~?_

to erad1cate the rodentg that have been trapped w1th1n. 7{ K B ;“ e

;nspectlons should be made at reg lar 1ntervals to make sure that rats

have npt been reintroduced in 1nc_f' sh1pments and that the ratproof1ng work

o , . . . N
. -remalnsllntact. \3;.2 ST - : e o - .- L
~ s P TR S ' v t o : a
o As a general,gpide;in.planningﬁprevention measures, assume that rats can -
\ . . - o ~ c ' oS : B
do the following . L et B ' %

\

‘# Gain entrance through openlngs larqer than l/2—1nch square,'

e Climb both horlzontal and vertlcal w1res R o e

® Climb the inside of vertical p1pes 1= l/2 to 4 1nChEs 1n d1ameter.

"

oy - L

. S .
» " o .
e i < ? .
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' - r " 1:{11‘ "
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® Cllmb the outside of vertical pipes and condults of any’ size if ?

- within 3 1nche:I:;/a wall. ' us\é/////
e Crawl horizont on any- type of pipe or conduit.

“bo J vert1ca11y as much as 36 inches from a flat surface.‘
:o Jump horlzontally 48 inches if on a flat surface
e Jump horlzontally at least 8 feet from an elevation 15 feet above
the finish p£1nt : . v o
® Reach about -18 1nches horlzontally or vertically.

Y ) Drop 50- feetvw1thout be1nq kllled.
i ,' - - . f

‘All new bu11d1nqs should be so deslgned that they are ratproof. Building

‘codes Of communltles should be revised, if necessary: to requlre that ‘new " ‘
constructlon be ratﬂroof. Codes should also spec1fy that modlflcatlons and

‘~repa1rs be made to existing bu11d1ngs ﬂg render them ratproof

7 . . HOUSE MOUSE

R T e
s TE .
Y : S ¢

; Descrggtion

'The house Mouse isva small, dark gray rodent When full grown its body-is
about thr inches -long and 1ts'ta11 is akout the same length. Although young
Norway.rats re sometines mistaken for adult mice,Atheptwo are easily distin- .
gulshed Note that the tail and- body of the house mouse are about equal in~
length,Awhereas the tail of the Norway rat-is deflnltely ‘shorter than thé body.
The draw1ngs also show that the 4rown house mouse is well—proportloned while the ' -

~

young«rat, ‘like most baby animals, has a head ‘and feet wh1ch seem too large for

its body. : L. " o .

‘Habits and Habitat

“An 1mportant hablt Jof mlce is that of staying close to their supply of
food. IF they can find a nearby nesting site, they may never - travel‘more than
a few feet from their. birthplace. is very limited range in the1r act1v1t1és is
due to the1r retlrlna nature and because they do not require as much water as

do most animals. They usually obtaln ‘all the moisture they need from the1r food

/ .




Favorite nest1ng places for mice are 1n hollow walls, ceiling spaces, ' -
under or behind cabinets and s1m11ar enclosed spaces. Vé&ids in or betwein\\ '

stored materials, part1cularly sacked feeds, .are choice home sites for mice.
. : 4 . / .
A rd . - - .

Runways are not as easily found as are rat trails. They do, however, te’d to
: 4

»

follow regular paths along walls. Normally mice travel these paths in short
‘runs from one protected spot to another w1th a short stop at the end .of each

run to see if the coast is clear before start1ng another run. - Mice are capable
of gett1ng through surpr1s1ngly small open;ngs.: A bapy mouse caﬁ go through

" a hole about one-fourth 1nch in diameter, while a three-eighth 1nch crack under

a door for example, w1ll permit an adult mouse: to- pass. .
! e

Much mouse damage is due to, their. collecting soft materials for nest lining.

They are part1cularly inclined to chew up paper and to chew holes in furnlture
upholster1ng and cther forms of cloth materlals. Damage to flour and feed

sacks may be vergﬁgreat, even though only a few mice are present. However, the
greatest potential threat caused by house mice is the spread of disease through
contamlnatlon of,quﬁ and feed. .
_ Mouse droppings are much smaller than rat droppinqs-and'they tend to be

pointed at one end, whereas rat/dropplngs are ‘equally rounded at ‘both ends.

When abundant, mice leave a characteristic mousy smell, ch1efly from their urlne.

RATS VERSUS HOUSE ‘MOUSE ‘ : . o

The following is a comparison between the behavior of the house mouse and
the general behavior of rats. Once you have identified the rodent, a thorough
understanding of its behavioxr iz the next step toward its control. For prac- ’
tical purposes the behavior of the‘*Norway and roof ratais the same except the

Norway usually burrows in the soil.and the roof rat usually nests, above ground.

Territories : \\
Rats are social animals and live in colonies.” Several may use the same
food and water sources and runways. They even nest close to one another. Rats

can be controlled with fewer bait placements since they do share a food source

and will travel further for foodf‘ g

. . TN
\)‘ : A ‘\lv'
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' o . . ! .
The house mouse is more of a "loner." Each male mouse stakes out a

territory. 1In each’;errltory there are one or more females, fodd and

shdlter. The male mouse does ngewilline l shareﬁéls terrlto 'th another
g Yy

adult. male mouse. ‘Mice can bg\\\ntrollegggnly w1th any

= least one in each male's terrltory——because of these terr1tor1es and short

,

d1stances traveled.

P K] .
. N 2

.

Distance Trayeled

The rat w1ll travel no further than’ hg_has to for food and water. He will_
travel-lOO feet or more if necessary. In urban areas, rats’ stay on the1r ownvw

block and are usually restr1cted to smaller areas w1th1n the’ block’

'

The 51ze of a mouse s terr1tory depends upon the phys1cal arrangement of

his env1ronment and the number of otheromlce in the area. The more mice, the
less territory each has. Thé mouse may not travel more than 10 feet from his

nest if food is close by and/or if there are many mice in the area. Some gice

-;may spend their entire. llves in a pallet of feed. ' o Q

\-' A - P -
B °y o o v S ‘ . i
' Activity Periods : :

» o~

Rats and m1ce prefer to cdéme out andﬁfeed at’ n1ght and are most act1ve at

¢ - : : .

' dusk. If a bu11d1ng is 1} ghted in the evening, act1v1ty beglns after the lights -

are turned off. Under cont1nuous lights the rotiénts will be aotlve durlng
the. qu1etest perlods.h When living d/ndltlons become overcrowded for “the
rodents,,some w1ll be active dur1ng the day ‘and your custqme ill see them.
l_Thls 1nd1cates a very heavy 1nfestatlon. o . T '
-~ ' ..

Feeding Habits

rl

All rodents feed 1n accordance w1th body needs. This is influenced by
temperature, amount of free water (water avallable for drinking) gnd the

amount-and kinds of’ food. Although there are exCeptlons, we can generalize as

'
.

follows: e

. o ' : .
Rats bec¢ome conditioned to eating a particular food. They . approach new
food with much.suspicion and taste it cautiously. If it tastes bad or makes

them sick, jthey won't eat it again. This is-bait shyness.Q\"

O
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Once the rat finds a food it likes, it Wlll fill itself in one feeding. When

Al

baitinq, you can oﬂ}en get effective control by using a bait that is identical
‘to the food the rats are using. - If a different food is used as bait prebait-
ing with. unp01soned‘5ait for sever®l nights wi l inerease bait acceptance.
.Rats prefer good quality food . so your baits must be\as good and,preférably‘

] better than-the rat's regular food Top quality yellpw- corn meal and oats . {

i

. make a good "universal" bait, but no bait is best br gll situations. |

1 ) . : .. ) T ’ - : /”' g B

The h6use mouse is not suspiCious of new foods and Wlll eagerly sample them

'This habit aids you in baitinq for mice. To offset this, however, mice will go

back to feeding on other foods if your bait is not as attractive. Also, they;////;/g
. ;

-
nibble, Because they-nibble and feed on many different foods in one -night, i

»

is difficult to get them t:k:?gest a lethal dose’of a pOisoned bait./’As with

'rats, there is no best" b for all situations. Attractive baits include'
. . . \

pineapple, prunes, gumdrops, and peanut butter. v . .

I . ) ‘

.Water: Requirements : ) P , g

o

Rats reouire free water to dlink if feeding on dry foods, such a"\grain.

If you can ,eliminate their water source; liquid baits are -very effective.

House mice can survive long periods without drifking water. Tf their
[ 2K}

food contains some water, they don't need any drinking water.f Water baits are

. readily accepted, however, and you may find them more useful than dry baits in

N

some situations. _ e

'ReactioLs.to Environment. L : A / » H g

Rats and mice tend to become very familiar w1th their env1ronment./ The-
mouse checks out his térritory at least once every 24 h0urs and the rat keeps
check on the area around his nest ‘food, water and between his runways. When .
changes occur, rats and mice react differently; '

[‘. - .. “ . .

3

|8
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'change, Therefore,

- 1s temporarily reduced: the populat10n. Preba1t1ng or ‘placing unset’ traps

"trap or bait them-

: : .~ 1lo9 - <.
¢ s . 3o ‘
. K o N o .
Rats e very'suspicious of any changes. They approach,new objects_\
cautlouslyaand may even avogd them the f1rst few days. EvenNafchange in

pos1tlon of’ fam1 1ar objects causes susplclon. Eventually rats adjust to any

they may avoid your traps and ba1t boxes the first nighg& or |

two.. Since the weaker rgts are usually the first t>\1n0estlgate a change,\&Pu

will trap or klll the weaker, yonbreedlng rats first. If'so, all, you've done

C e

hd 2o b

7
ahead of timeiwill help overcome this reactlon. If possible, avoid chang

SUA
 anything else in the rat's. env1ronment Changes "of 11ght, noise or other

,factors may upset the rat and make him very_wary. o L o v 'k . ﬁfgg

e

The house mouse reacts to’ change by explorlnq 1t 1mmed1ately. He usaally

A —_—
.

nibbles new baits as soon as e fimds them. He w1ll 1nvest1gate traps even

though' they are unbﬁlted In fact your control’ success may be 1ncreased.1f

'you make constant changes in the mou:;g’ﬁenvironment, Changing baits or the |,

placement of baits or traps helps. thpugh'unbaited traps.catch;mice,‘baited
traps increase your success. o R 9
Movements '

‘ Rats are less susplclous when first enter1ng a bu11d1ng s1nce everyth;ng is
N ¢
new and.they must "learn" the new env1ronment rapidly. You can most easily

re . o
Per1meter control programs work well because they : \\ .
intercept rats_migratlng into the area when they are more ea51ly trapped or -
baitéd. g o ’ . L ‘

Once'the rat has explored his-new -home ‘and settled down, he becomes

-suspicious of, changes and is .once again wary of traps and baits. The rat

establlshed pathways between nest, food and water. ngse pakhways are along ’~
walls or objects- where posslble. In cont1nuously llghted areas, the rats will

move in the shadows. Traps and ‘baits should be placed along these pathways.=

* Sometimes Kou can place boxes_or other objects to "lead™ rats to a trap or ba1t

Rentember, the rat may be suspicious at f1rst.



e . i ‘
4 . Mice will explore large areds when.moving info an¥environment. The\.\»~

territgiges established may be slaller'than‘ﬂhe area'originally-explofedu' To
encourage mice to-range farthervso they will find your traps and’baits,j" : .
their; environment should be d1srupted as. much and as often as pract1cal.. PFlIeted'
stacks in warehouses should be moved and/or restackedron\a regular ba51s\ Every
time this is done, the mice will . come out of the stacks and re- explore the

'

area. This is the time-to control them w1th traps or baits.

,Jx/ ] ) L o . . . SN
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e . !  TRAPPING RODENTS : .,

- Types of Traps - i
; o W

- [ F' -

Many types of”tfaps are used for captur1ng commensal rodentsf‘ anluded

N

are common wooden- base ‘snap traps, steel traps, wire llve traps and multip

.

cadch box trapSusuch as the Ketch—All. . N

Box or' ca§e~traps- Cage‘traps are designed to catch_an;animal and keep it
unharmed untils ut can be removed for disposal.. These traps. may either catchi ‘
one animal: at a t1me or several. In the f1rst case, a slldlng door slams g
down behind- an 1nqu1s1t;ve ‘rodent ;when his weidht on the balanced floor or his
greedyv nibbling at a bait triggers the mechanij:§holding the door open.v,The'
multiple- catch trap is usually more intricate. ‘For example, the-Kness Ketch—All‘

forcibly shoves a victim 1nto a closed compartment and hurrledly opens 1ts

doors to the next prospectlve customer. Lo e; - ' ;

N
v o

~ Glues: Sticky chemicals'that entangle the victim may seem ratﬁer
1mpract1cal for anytthgyblgger than a fly, but they have been -used in -India
for. noth1nq less than tigers. Rodent glues are undoubtedly more effectlve for»
mice than aggress1ve Norway rats, but they are used for the latter, - too.
-The st1cky material is applied t. heavy kraft paper, cardboard, rooflng paper,

etc:, and,placed in rodent runways.  Glues ¢gn. be purchased commerclally. 4;

Glues, however, have very def1n1te limitations. They are messy and become
less effective at: low temperatures anq under extremely :dusty conditions. .,

They are most often used in comblnatlonjwlth other methods’.

. i .
. i

Q A - ,_ ' . . . v\\ 11’!’1 ) . . . . . '
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F@? Jump or shap traps:- Thlslflnal category 1ncludes the traps that.are the )

5¢' most useful in commensal rodent control. Tﬁe/steel jump trap,_larger verylons

ro of wh1ch are used to\catch many types of animals from muskrats .to bear, S
- » - usu lly catches an .animal by a llmb e ' ‘» N ?-\ ) "

However, this'type of trap is not necessary in chtrol work and the wood—

A
base gulllotlne or snap trap are much more practlcal. The snap ‘trap 1s cheap,
easy to. operate, somewhat more versatlle to place,/requlres fewer 1nspectlons
and, s1nce the animal is kllled almost 1nstantly,/more humane. _For most.

purposes, th1s trAp is the one recommended for use by - the PCO.

e
~3

Trapplng Technlques

o

N o

o

'epends on several7factors. The
. r

- Effective trapp1ng of commensal rodents
most\meortant is an understandlng of rodents/ bas1c traits. Norway rats, .
- while as agile as tree squlrrels when necess ry, are more at\home on the _ <
ground and will normally be caught there. Foof rats are fond of cllmblng'and
" - can be taken more frequently from their runs along pipes and supporting beams.
’ The hablts Sf mice vary somewhat from the other two types of rodents. They
“are much more 1nou1s1t1ve and’ explore the&r env1ronment cont1nually.~ It is this

- drive that ‘causes a mouse to- 1nvest1qate a newly placed trap, whereas a rat i's

"new~ob3ect~reactlon." .For this

. apt to avoid 1tg5ecause of the.well- Xno

remain in place longer than mouse traps.

reason, rat traps should be permltted
P bl

“ . -

5

Mechanical Condition of Traps
—~

<! Before sett1nq traps, make cert in that they are . 1h googémechanical con-

3

I¢

\

i x

dition. The time lost because an an mal escapes is more expeng@Ne than\the

is cons1dered EC essaryﬁ'use oils of
3

anlmal or veaetable or1g1n ratheér t an petroleum, which may have a repellent "191

' placement cost of a trap. If oilin

effect. ' L e s ’ / ' R T o . .
Rats and mice are thoroughly familiar with the odor of humans and the1r S
furnishings, -and s1nce£§£§~odor of rats that have been kllled in a trap acts
o &s an attractant,_tfap‘ ors ‘play only a manor,role. _ o . ‘... '
- N . . ’ 4 ' o . : ' . ‘ -' .
h : : b, ’ . . . . \}Z
. AN . i -
. < | N
o s .
. g [ o >
14 J . .
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. % Dpiscard older traps that have become rusty. The woaden base should not .

R beﬁga£ped ‘otherwise it w1ll rock when the anlmal steps on it. Triggers
lshould be adgusted so that a llght touch will" set them off, but ﬁbt‘so“fine5that-

«

- .

a passerby may jar them. ¢ Do not set the ba1t pan at an angle hlqh enough '
Tfor the anlmal o squeeze under- 1t and Jam 1t further back on the tr1gger, or so
low that there. is no place left to spr1ng the . catch L o

Iy
. . . . B A

. . ’ PR . . . - - . - : . Z
Enlarged Bait Pans o o Coeg ‘ . - ‘ - y”

Whlle there is a cémmerclal trap with an- enlarged bait pan, ‘most . traps
; are not so equ1pped Enlarglng the bait pan w1th a. small square of cardboard
(Aot recommended for damp locatlons g} prolonged*use), thln metal or w1re "/- .
'screen is a 51mple but very effectlve dev1ce. T e enlarged bait pan turns the
ord1nary trap 1nto a runwaf‘irap wh1ch when properly set, w1ll be sprarg as . the B

t

anlmal steps over 1t, even 1f he is not attracted by any halt S —

Trap‘Shelters .

¢

o

f% thin metal shelter constructed Sver the trap is, another worthwhlle
ke

modfflcatlon. ~The main purpose of the shelter is to force the animal to pass
over the bait pan, but it also acts as a drag to prevent loss of the trap and -
discourage p111ng of. materials dlrectly on 1t S »(

@ . . - ; '

Trap Placement

Anothér'important-factwrgin determining. Success 1is the.placement of the
trap:‘ For this reasont the value of "tracklng patchesﬂcand reading "signsg"
canfot be overemphasized. .Tracki;g;patches.are thin layersgof'flour,'loose

--dirt talc or other finely divide material that has little or no detefrent
o #
’ . effect. The mater1al 1s spread in one 'to two foot lengths in areas. that anlmals

"vareilikely <0 frequent. = These patcghes are smoothed over so that(fresh tracks

can'be easi y read, even by the untrained eye. This method enables_the

serviceman to determine what .areas are being used by the animals, to estimate

their numbers-and, at the%cdnclusion of a tfapping period,-tq'ascertain if any

animals are still on the premises. .

.
»

. Ed - N ’ N N
. . . - B
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.
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‘ In addltion to thesi.artlflcral:heasures, a gdod trapper w1ll 100k for . v
" signs left by the an1malshto show establlshed routes.' The body OllS %nd &ﬁ o
N 3

:

’ T .
ack line or smedr since -
- o

extrdheous fllth plcﬂed up by rodents is la1d down in &
,/

v ¢
A

aioof rats'areg

- ¥

presenﬁ "swing marks e made as the 7ats pass under ‘rafterzi w‘h;.le travelllng
g .

along~a horrzontal esence of fresh

A keen eye can- also Qdetect the \F
dropplncs, hair, and tracks’ln the dust. .All of these srgns can be\used‘to . ;

£ T v My -

.

dns have been dlscovered. Set traps perpendlcular

determlne the best placemenb,of traps:

Lo are not enclosed in shelters as descr1bed above, it may be- necessary to narrow

the passageway with boxes or other solld items. This forces 'the anrzals to

.

pafg over- the ba1t pans. } " : %L‘ . :
A commo m1stake of thefnovice is to skimp on the number of traps. For =
#che, w1th tzélr limited movements 1n establlshed habltats, one trap—for_ - ‘

every 2 to‘3ﬂsquare feet is not excess;ve. - It is more eff1c1ent to overtrap
~area than' to undertrap. ' -

Hoyever, even with éood trapping te;hniques, some individuals will éyade

4
\
A

all efforts. It is the catching of these smart ones that taxes the,injfnui yof |
' the\PCO. With roof rats, traps can be nailed on upright_suppprts\o:\f

to horizontal pipes.. -( - ‘l/fo

stene

)/w- Traps can be camouflaged with torn strips of facial tissue, oatmeal,

, ’ r. :
meal or sawdust If flne materials are used 1ﬁ'may be necessary to add m1n1a— AN
'ture trap,pads to keep the bait from collectlng under the pén and to prevent

the trap from spr1nglng. Also, puttlng two}or more traps side by side, R

P
partlcularly 1n a shelter, will surprise evgn ithe most evasive rat.

A number &f traps shéuld be EEE&rﬂfgjgps should be placed wlthln 10 feet

f each other for controlllnq mice. . Traps should be placed w1th1n 20 feet of

exch-other for controlling rats. If rodents seem to be Jumplng over the‘traps

‘ # ~ & . .
tHev should be placed in groyps of‘three or more in a jparallel series. On f\;uh
p : - v . . N - ¢ .

o~
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~ horizontal pipes or beams, where traps are Set 1n a ser1es,xo7e end'should‘be

-<

t1ed to the\plpe or . beam. Thén, wpen “the trap 1s snapped it jwill bounce
ar—
" off th% support and’ hold the adlmal suSpended in the a1r clearlgg the pathway

- - . .

for other v1ct1ms..f gﬁ ‘ R , ¢ B e
L . : - Cr \ , S

) Traps should be placed so they will no&kendanger pets or chlldren.' Ketch- h\

-

All type traps, w1re llve traps, and snap traps dniugned only- fbr mice are not o
. ”‘Q’g
cons1dered»da&gerous, although they may brulse the flngers of a chmdd. Larg

snap . traps and stee traps shoulg/not be pﬁaced ‘n areae accesilble to PN ‘.7;

chlldren unless they are placed‘ln trap boxes. : ? T ' _ '_ 'é

' equlpment or contalners t at exposid'food w1ll contact. - ¢

The number of traps’ laced on each'job‘Should be recorded. In food plants,

{he locatlon of ‘each’ trap»should be mapped. - ThHis will enable someone

) follow up an account if n cessary
N S

' ' Traps sﬁould ‘be re%'sited frequently. Unless the trapped rodents are—in\\\;\\
concealed places, the. traps should be checked as early as possible fﬁ the: morning
to'remove the trapped imals. Trapped rodents are a discomforting sight to many

people and the rodents an.produce_odors._ . _ . , .r4 N

‘ Dead rodents sgbu be carefullyTremovedgbecause of the disease and ecto-

parasite zards. The carcass should be taken-off the premises or put in wet

garbaqe wﬂ,re it will oon be removed. Avoid d1rect dontact with dead rodentfs

by us1ng gloves or long forceps.

Intensive trapp'ng for ;everal weeks is recommended. Traps'should be T
' leftaln,place for.a least five days before mOV1ng them to other locatlons, '

because .there may b some "new object av01dance" when the traps are first’

encountered. - [ - .

&
(&
i
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When a trap with an enlarged pan is _properly placed it is not necessary
to bait it. However, baltlgg increases the poss1b111ty of success. A llght

smear of. peanut butter or a spr1nk11ng of oats, cofnmeal, ‘doughnut or bread

crumbs over the pan is suff1c1ent. . o : ‘_‘
. . R . B .

iy o When an unmod1f1ed trap is used ba1t1ng is essent1al. Many ba1ts have

-been recommended but there seems to be no unlversal baﬁt that will appeal to
-\ o,

lall 1nd1v1duals in: every env1ronment.: The follow1ng are. ‘a few that have been

ccessful under SO condltlon‘,~ralslns, \trawberry jam, ground beef, nutmeats,

- . S ¥y
_sardrnes, w1eners, Gra nuts, chocolate, apple, carrots, and sweet.potatoes.

(\ Gumdrops make\excellent mouse bait . becauSe they -are d1ff1cult to remove w1thout

springing the trap. o o '
: - b . B
Success is reported with bacon rind and cheese if they are attached to

the bait pan and then toasted w1th a match*_\g:zsflpermanent bait has been made
/
by kneadlng bacon grease 1nto small clay balls~6r chewing gum., ° .a*highly-

been very

\ attractlve food sourcells already avallable,,cotton for nest1ng h

successful at t1mes < The use of nestlng/materlal i€ also effective

¢

old“storage. L
- N - - ’ -~ .

a House mice. are nibblers" and Jlike to*try new foods. Therefore, u;{n;/baits
d1fferent from ‘the usual food source often works well ‘on m1ce. NPCA—supported

research at Southern Illinois Un1vers1ty shows that prunes, pine ples, and’’

the 3u1ces of both aré favorites ‘of house ‘mice. Water ba1ts are seldom

v

pract1cal.‘ . T B g ' ¢
- All bait materials should be fresh. Moldy,}rotted,vor dried-out baits -are

i poorly accepted by rats ‘and m1ce. Baits must not taste ornsmell'of other

chem1cals. If. you transpOft balts in.a vehicle w1th 1nsect1cfdes, keep the

a

baits in a1rt1ght conta1ners. ) . _ -
7 . :

. Food baits’ should be crumb sized or a sloppy paste to reﬁuce‘the poss1b111ty of
All recognlzablepfoods should be diced,

rodents carry1ng baits to other areas.

rolléd or otherwise made uﬁrecognizable.
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If ypu mix your own ba;ts,“follow the d1rectlons on ,the USDA - egistered'
N, S

label/for the rodentlclde used. Generally,,the&podentlclde should be mixed e
with the liquid or moist.part of the ba1t formul. glr '

blended 6%,? the dry 1ngred1ents.. Ba1ts should be el it /
toxicant is dlstrlbuted evenly throughout. '_‘Qv ) L o

4 i . . . I’ . ‘.“_;’ - L ’

Bait Placement, ‘; T .
® - T N

) "When pract1cal balﬁlng should be dohe
- most gften look for food at?Cpsk .Baits ‘stand a better chanqéaof belng freSh

. -. .-,"‘l- . : )
n 1atenafternoon.” Rats and mﬁce

’

‘ .

~

\\RE dusk 1f placed 1n late afternoon. .

- Baits must be placed so that they are ‘not readlly/access1ble to children and

-
other anlmals. \You maybhave to ﬂsd’bart boxes, but not throw bags, ko achieve

» e . =S
. e

this in some. areas.. . . -."“_a'lw . .

R e

v

. ‘Baits rshould b ‘placed where rodents w1ll f1nd them Ratsusual7 \feed in .
) } ' 2N
'one_place_so a re t1vely few bait statlons w1ll often suff1ce. " Baits*® should s

be placed un cg%er, in burrows and along walls. M1ce will feed in many

‘ places during a n1ght d they w1ll not travel great distances. Many placements

»

are needed,~ and they should not be more than 10 feet apart when baiting for‘
mice. R . _‘ S _ ’ o e . B
The amount of ba1t needed depends upon the rodent spec1esr~the rsize of the -

1nfestatlon and the tox1cant. There should\ge more than enough bait to feed all n
rodents present. If all ba1ts are eaten the f1rst n1ght then not enou\h ba1t

was put ou Teaspoon -sized placements w1ll suffice for mlce and tablespoon-

Iy

sized'placements for rats when the account is serv1ced da ly.. Larger amounts.
- . ‘ v - . . . ‘ . v

are needed when the ‘account is serviced less frequently, .egpecially when anti—“

a4 c .

coagulants are used. o ' . . ST

-Rrebaiti‘n-g_ ' o o e EE
) (. - ( /'/ ' ..1.
Preba1t1ng 1s the exposure pf un201soned bait for several n1ghts prlo

_using p01soned balt. The bait mater1al ‘hust be the same durlng both. périods.

-

to

" 2 Prebaiting shoulg be done for two n1ghts to a.week. This will accustom rats ~.2
to feed1ng on & ce taln -food at a certaln place ‘each n1ght Th1s overcomes
b ol ( “ o
rats"natural react on of av01d1ng new foods and ba1t shyness 1n'rats prev1ously
, a h

Ppisoned« Through reba1t1ng, you.can estlmate the amount of p01soned bait

" . . i . N
: > ! . : . > - N

o . S : . . . o
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- needed and whére it should be placed. AN T L ve ‘;4‘// S
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Prebaltlnq is useful for controlllng "dlf‘}cult rats w1th qu;tk act1ng

rodent1c1des. Prébaltlng is too cost&xbforﬁ%arge—Scale or routlne use.\ It oL
‘*—'/ . * A N ! ~ ,
- sigls wnnecessary” when uglng antlcoagulants‘and'is generally not worthwhlle’for-;:
n . [ K A . M . [ AVS i \_.4 ’: .
) house mouse control - LT M 2 B S O« S
o MR o R TP I
- - . - '] . " " 4 " ‘. .
7 L N - .~ - - - “e
C ‘\ o o S I . : )
. . ". ¥ TYPES OF RODENTICIDES ' N : I
. : ‘ . c r’.
o e , . P _ .
. . - . '.\

. Anticoagulant)Rodenticides' L ) S .

The ant1coagulamt rodent1c1des, wh1ch 1nc1ude Warfarln, Chlorophacln,

Fumarin, Pival, Dlaphaﬁz\\_/d PMP, act by d1srupt1ng the normal blood clottlng )

mechanisms. ‘Although the antlcoaaulants are cons1dered relatlvely safe, these

rodenticides must still be used in such a manner as to protect the publlc and P

&
domestlc animals. They are avallab both as dry powders,-whlch are to:be,_

£ .
mixed w1th solid balts, Qr as salts, shich are- to be mixed w1th water to’ produce

"liquid balts.. In addition, chlorophaclnone and PMP may be used as traqklng
! .

: ) Co ot ﬂ/ o < .t
owdersq_~ co o _ _ T ) -
Antlcoagulants may be used~1n homes and bus1ness establlshments with- the
followrng precautlons~ T - '. . N ' L >
4 1 . ) ! . * “' i « ¢
1. Present all polsoned balts as convenlently&and attractively to rodents as
_ is cons1stent w1th safety, a@d in such a manner so as to preclude contam-
£.  ination of food or foodstuffs. Exposure within-a bulldlng should ‘bp o
-~ - at Pgedr deved,, T 1 o ' . - N
2{5 Where nticoagulant baits are used indoorsﬁin areaS'where the. o .
- pmbllc, children, and domestic animals are present the bait should
A warning lable must be : o

be kept in a covered rodent bait station.

affixed to the contalner. Open bait trays may be used inigors if .
placed in areas hot readlly accessible to the publlc, chr;\ren,' .o

. < or domestlc anlmals. - o ’ o “ = T
B M 5

. -t : . \\ ,‘ .
3. >when ba1t1ng outdoors, place all ba1ts 1n§bwrrows, tunhels, deep holesfl.i' -

PR N ’
) 6% in covered rodent‘balt statlons. If baiting is one\when condltlons
~ 4

are wet or may become ‘wet, then graln bglts coated w1th ant1coagulents

and*1mbedded in paraffln should bé used R
. '_ ) 4 7. ;._"A )‘,.'yv.. . - S L ? o B . | . ' o . :‘ . ) ..‘ .‘ ‘
\} (. . .- - " . .' .'_ B \ -_,‘vv. “)v 1917 - . ) . 1: ‘: ‘.
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4. A sufficient amount of dantigoagulant food or water bait should -

be set out at one ‘station where rodents are.accustomed to .

- ’feedlng. Assure an un1nterrupted supply of ba1t for a‘period

. . of not- less than 15 days and continue ba;tlng untll all signs.
s & v ""-pi s
—~, Qf feedlnqrhave stopped. P . R —

It is essentlal that these precautlons be strictly adhered to because of |

the functmonlng of intlcoagulant polsons.' In normal»use, rodents must con;ume\\;/;.
2y

several doses a day over several days before death occurs. For th1s reaso

1

2 aqtlcoaguiant rodentlcldes are also called"multlple dose porSOns._ ‘ . .

. . .
< » N

".5 . All dry ba1ts should be 1nspected at least .once per month and replaced
' w1th fresh balts/lf 1nsect 1nfested moldy, or otherw1se unattractlve to. rodents.

Balts should be replenrshed asyneqessary to ‘ensure an adequate food supply for

~

2> rodents. J‘. . -

L

should be prevented so that ba1t acceptab111ty remalns,good and the treated

prem1ses do not become 1nsect 1nfested The probablllty of " 1nsect 1nfestatlon

.

can bg,mlnlmized by fumlgatlng*the balt storlng it 1n an 1nsectht1ght contalner

‘

. prior to - use, and remov1na and destroylng exposed balts at least once a month. K

A . > . N . ’

i . Lo L \

. \ - ¢ \ . ,
. . s i U FPA
. . . .

' Single?Dose.PoiSons'
4} .

. Y’ e o
. Antu: Antu is a relatxvely safe,* qulck—acthg leSOH wh1ch ‘can 1nexpens1vely

3

accompllsh reductlon of Norwav rat popu,latlons.e Antu is’ not effectlve agalnstr

P mxczjor roof rats. "It is less effect1ve agalﬂst he young than the adult l 3

Norway rat. Most other an1mals are not- susceptable to Antu, but p1gs,.cats,

; dogs, and horses are susceptlble It rs no; absorbed through the skin. It may

}*\QE<:zz:/as a ba1t or as 'a tracklng ppwder,“Rodents killed with Antu present
, no ndars; polsonlnq hazard but should be reCOVered for sanitary rdasons.'

3

e

. '.- o

premlse ecause rats develop a tolerance angzbalt shyness to this rodentlclde.

3

Insect 1nfestatlons of cereal type rodent balts con;alnlng ant1coagulants T

"\,Antu should .be used no more often than once every six’ months 1n ‘or- on a S

. After 1n1t1al reductlon of a rat population, Antu should be rep1aced Wlth another

Y
3 - . ot
M . f . . LRI ¥

;pdentlclde or method.’ ' N f’ o L »q Co *,',
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/1. When arsenic trioxide is dusted onto solid foods, these foods must
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Antu can be mlxed with any’ food acceptable to rats such ‘as ground meat ,

-

bacon, fish, grain, fruits, or vegetables.  when u51ng ba1ts, the follow1nq

precautiéns must be followed: - (1) Outdoors,,baits may be placed in furrows,
tunnels, beneab‘ obJects, or in protected ba1t stat;ons. (2) Indoqis, ba1ts

may be placed in open rodent bait trays if children or pets don t have access

(3 R P
<

to the ba1ted areas. - ¢ o RS o E AV

o

Antu may be. used as a tracklnq powder. If a concentrate "is used, dilute”

‘4t with talc, flour, or other 1nert 1nqred1ents to prepare a. trac1ng powder.

Arsgnic trioxide: Arsenic trioxide is a'tqgic rodenticide'that'is

f

- . E ’
“ . i /

. )
amounts may result - in devglopment of a tolerance.f It is not absorbed through,

the skin and there is- no secondary p01son1nq hazard., It should be used. as

effective against Norway . rats) roof rats,:and mice. . Ingestion of subletRal ;3@

37

<8 short term speclflc correctlve agent and not as'a routlne malntenance rodenti-

. : S S

cide. . ‘ : - .

L\\’?ecause of arsen1c trloxlde s tox1c1ty, the iflloWLng methods’ and pre-

cautlons.should ‘be adhered to in 1ts use: ) -

~ berdiced, rolled or'crushed to rendizithem unrecognizable as ,.

 human foods..

‘ ) .
2. Persons preparing or plac1ng ba1ts should wear dlsposable glomes

. . s

and wash their hands after any handllng operatlon. They should not

~_—

smoke or_eat until their hands have been washed.

3. When preparlnq ‘arsenic trioxide ba1ts, a respirator must be worn

to prevent 1nhalatlon of the dust

Z.' PCO s utilizing this’ aqent should collect all unused baits and all
bait contalners at the completion of the program. ﬁalts should be
buried or burned. Bait containers shoulhwbe burned or buried if’ -

they are not to be reused. Reusable.contalners should be washed,
to prevent bulld up of residues. Carcass‘retrieval is unnecé§§ary -

v

for safety but should be con51dered for ‘good sanltatlonAand public

-

relations.

BN . . ) “
. . . ,, . \»
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' Phosphorus: Phosphorus is an extremely toxic, quick-acting rodenticide

that “is effective against both the Norway and the roof rat. Its strong odor.

.

,

“is believed to make 1t unattractive to house mice. Phosphorus possesses one

fadvantage ovef several of the othen more tOXlC rodenticides, in that it posses

3

a m1n1ma1 hazard of secondary p01son1ng. This is a result of the mater1al
) bemnq ox1dlzed in the stomadh of he rat. This rodenticide is not recommended

as a routine malntenance rodenticide, but rather as a short- -term specific

—~
-

'correct;ve agent 4 ) . -
. ,Because'of its extreme'toxicity} the followiug methods and precautions should
be adhered to in the use of phosphorus paste: . .
‘ ’

1. rPhosphorus paste may only“be used when less hazardous materlals

cannot be expected to prov1de adequate control in a given. 51tuatlon.
* "This can only be determined. after a careful 1nspectlon has been

made ' of property to be treated.

9, Pbosphorus paste must never be utlllzed in any areas access1b1e to children,

poultry, pets, or domestlcated animals ox used in res1dences.

.

- 3. Phosphorus paste must never be used on a readily\recognizahle food -

-
' Y . ) . A\ . : — p N
material such as whole bread slices or coockies. It can be .

‘Gtilized on samll squares of bread cut into maximum sized - of l/2.inch.

1

' 4. The final bait form should be formulated only when needed and all personnel

handling .the paste should wear\rubber gioveskaiz'Be/instrucﬁgd to : S

carefully wash the1r hands after any handling eration. Personnel

. should be lnstructed not to smoke or eat during the performance of

-

.7 .any of these act1v1t1es. ;
b :
5. Finished kaits should not be s9attered or breadcast, but carefully placed

7.

&

in b rows, whlch are then closedy or other Places 1naccess1ble ‘or
if indrcated, in safety rodent-bait statlons. -

“a -, 3 ' . 7 - 4'.( ." T ’ "': R

« % Red sguill Red sqhall is one of. the safer rodentlcldes avallable,

SN

>
approachlng the antlcoagulants in safety. . The characteristics that make’it
relatlvely safe are: a bltter taste whlch 1s objectlonable to mangand many

domestlc “animals; and its strong emetic action which causes prompt vom1t1ng.

4 . . . e no
. o PN

~NL

O
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Because of its strong taste, red squill is effective against the Norway
.rat only. Even in the Norway rat,ia sublethal dose will cause severe bait~_.
shyness; therefore, mdfé’baitAshould.be;useé than is likely to be consumed

so that a lethal dose is available to the entire population on the .first

-

feeding.

’

Generally, the‘most effective use of ‘red squill is ‘for a quick reduction
of a‘rat popnlation ober a short period of time. It is no;//hited.for’ ';
continued use because many of thersurviving rats will be bait shy. It is
suggested that it not be'used more‘often than. every six months against any given
- rat population. Ground meat or fishware the most attractive baits, but

cereals are adequate in most cases. Prebaiting will increase effectiveness. -

The following precautions should be observedz

1. Because red Squll 1s 1rr1tat1ng,to the skin, it is adv1sable to .

weAar rubber gloves when oreoarlna or handllna baits.
-/

2. It may be used with caution in honies, commercial buildings and

A

outdoors.

3. It should always be placed dut of reach of child¥es domestic animals o,
"~ and irresponsible persons. If necessary, covered rodent bait '

- stations should be used. ' o S .

¢

4. Since red sguill does not pose a. seg ry. poisoning hazard,

dead ‘rats need only be’ recovered and dlsposed of for sanitary reasons.
* o ] .

Sodlum fluoroacetate (1080) ‘. Sodium- fluoroacetate is an extremely

. toxic rodenticide which must be used with extreme cauthp It is tasteless, i(
odorless, water- soluble, and usually works very fast. Thelqualltles that make '
1t effectlve are the same ones that make sodium fluoroacetate hazardous.

Because there is no known antidote and. there is a secondary ‘poisoning hazard,
many special precautlons must be followed 1n order to use this ro%entlclde
‘'safely. -Good practlce in the wuse of sodium fluoroacetate requires the publlc
health o{ficial to,comply with instructions om labels, manuals{ and agreements
provided bv the manufacturerfand to oive'soecial attention to the precautions
llsted below These precautlons apply to work -done by pest control operators.

in controlllng commensal rodents (Norway rats, roof,rats, and house mlce)

.

> .

\.1 . . | . ' . .u.@ ' » 125 "l' :~ N " J‘
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Sodium flurocacetate may be used only when less hazardpus materials |
cannot be expected to provlde adequate control in a glven si&uathn. This o
can -be determinedlonly'agger a careful inspectlon is made‘offphe property to )
be treated, and after a thorough evaluation of the rodent infestation ag'
related to the environment'and-the ‘€olony history.' )
‘\fodium fluoroacetate is not to be used in or\hrounere51dences or. places

1nhab1ted or frequented by children, irresponsible persons and/or pets.

Sodlum fluoroacetate may be used in commercial, bu51ness and military
i

pa establlshments, including food proce551ng plants and on shlps‘lf the precautions

- ’

‘below can be followed. ' o T o
o e o z

1. All containers of'sodium fluoroacetate nust be stored in a locked room
or S?blnet on the PCO's premlses.. Water solutlons of. sodlum fluoro—
™ 3
‘55' acefate should be transported to the‘job site only 1n unbreakable

conta1ners such ‘as rubber or. plast1c that are properly labeled and - v

4 s

the vehycle in wh1ch they are carried should be. kept locked when un-

'attended .On the job, sodlum fluoroacetate containers must be kept

',W1thin Stht of the manru51nq them ST o ‘ 'h' ' , {
"“,\(Sodium fluoroacetaﬁe'sﬁould,be exposed’onlyla/
B except as’ ‘noted? beldy. NAvo;: an xncreaseJdue to eqaporatlon of
) _.;4 *

R0

‘a water solutlon

,.l.v,.___‘ .\__.‘,. - [y "~

.

acceptable blagk dyétf;‘

L 4. Exposure«of sod1um fluoroacetate solutlons w1th1n a building ‘'should

be only at floor level. . o L : 2 1&

.

-1 —

'\' R s

5.. Sodlum fluoroacetate may be exposed in unprotected conta1ners only
when- the bulldlng (or portlons of buildings) to be treated is
under complete control- of the PCO during #he' entire exposure period

so that no person, pet, or domestic animal can enter the treated area.

- .
‘6.-.Containers.for open exposyré of sodium'fluoroacetate must be con-
sp1cuously labeled, :Zcially desggned cups; glass coasters, or

other containers that w111 not permit seepage for a period, of
three days. Such conta1ners must have a flat base and their
- diameter must ‘be - at least three tlmes their he1ght. The con-

talneré must be de51gned s¢ that they cannot be readily carr1ed or

ERIC - N //O"" o A B
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10.

11.

lpolsongd animals must be p1cked up dally by the operator or by a

. person respons1ble to the owner of the treated property and who

e . . . .
| . - 123 - R S/ ’ K |
" - . ’ .
overturned by commensal rodentse

Bait boxes for‘protected.expdsure of sodium fluoroacetate water sol-. '
utions must be stu{dily built and locked or otherwise sésgrely'closed

so-that the rodenticide is not accessible to humans, pets;for domestic

"animals. They must be designed so. as to prevent ready access to the

poison by pets and persons other than the operator. -These boxes must
be capable of preventing leakage, or equipped for absorbing any o
sodium fluoroacetate solution spllled within them. These boxes must

bear a label with the words "Sodium Fluoroacetate- -Poisoh,! and a skull

"and crossbonei. Dispensegrs for use in the bait boxes camn- be of

different proportions than those given above if designed so that their .-

contents will not spill out if knocked over.

Sodium fluoroacetate may be exposed 1n bulldlngs not under PCO s
complete control only if placed in safety rodent bait statlons
securely fastened to the floor or ground and all personnel in the -
area are notified of the use "of sod1um fluoroacetate and its
hazards. It is desirable to have an off1c1al &ho is responslble for

‘all<personnel in the area sign a statement tﬁat all such personnel

v have been notified'of the use'and hazard of‘sodium'fluoroacetate.'“

° .
’.

When solutlons are exposed cont1nuously, old’ solutlons should

i

be removed the conthlners cleaned, and fresh solutlons added at

each servicing. . Otherwlse, the concentration may become excessive

:due to evaporation. S : . 3 {

o

‘'For each exposure of sodium fluoroacetate solution,'a diagram of the_
‘propErty should be made and each solutlon located thereon at a 4%
‘numbered location. -A copy, of the dlaaram should be left with a

person réspons1ble for the treated property.

At*the close of operatlons, all unused water solutlons and contarﬁers

ust be recovered ‘gnd a dlllgengnsearch shall be made ‘for all

polsoned anlmals. When solutlons are exposed cont1nupusly, ‘all

i

9

B¢



fluoroacetate; Personnel: shouldabe instructed'to wear rubber

gloves durlng these operatlons, _o carefully gash the1r hands

'afterwards, and\not to ‘smoke orieat "before washlng. N
- \\/\;-\, . YV .

f12. All unused sodlum fluoroacetate solutlons and all dls%bsable solution

contalners and p01soned an1ma15lmust be properly dlsposed//f——preferably

e
by. 1n01neratlon, or’ by ‘burying _t_least .three feet below the surface

of the soil in an 1solated locgtion. in large cities,_solutions,w
~ containers, andrdead animals should be taken to the appropriate
city facility and the operator;should.see-to itfthat they are dncin—;
erated or properly buried. They should not be dumped into sewers or

piaced'in refuse d%ntainers'to be picked up by regular garbage disposal

teams. The respon51b111ty for disposal of carcasses may bé delegated
) A

.to others when sodlum fluoroacetate 1s exposed-contlnuously.-

Water solutlons of sodlum flucroacetate should be scattered on %grge T
\imounts of absorbent paper (SL ch as' newspaper) before beln% incinerated.
Glass or other_ durable contairers for individual placehents may be ;;
‘washéd and rez:§d but they mugt be identified'for this use only. ’

s “ . .
Retords of each-use of sodium fluoroacetate water solutlons should be

-~
ma1nta1ned for at least a year. R cords must show: (1) date of exposure,

| ’ .
(2) address and. descrlptlon of exposure site, (3) diagram of placemants,;(4) an
-explanatlon of any dlfference betwe 2n the numbér of baits exposed and recoVered: )

{5) name and address of the person r persons respon51ble for. the exposure of -

o

baj!s and the recovédy\of baits and|dead an1mals. oo - ‘ :

o
-

Sodlum fluoroacetate may bepex oSed_ln a food kait (nonwater) in concéntratidns

not to\exceed the manufacturer's recpmmendations in dumps and burrows if the

" following gontions are‘met:Vb

° All precautlons as used- for sodlum fluoroacetate water solutions

must be follo\sd except it is unnecessary to use a bait conta1ner.
; T\
o The balt base shall be of a dry crqmbly partlculate type or a

¥
th1n paste so that the ba1t cannot’' be readlly carried to other areas

by rodents. '. L ‘# 3 5"

- 3
*

&
4
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e The sodium fluoroaaftate mhst be thoronghly mixed'with the'bait.
el

The toxidant may be diSsolved ) a small amount of water or blended

to fac111tate m1x1ng

o_The ba1t shall be placed in such a manner so that it will not

‘readily begacces51ble to bi déﬁ de51rable animals, or the

‘public. pl/ced in burr_ws, ‘the bait should be put far enough ’
1nto the burrow so that domesgtic anlmals cannot” reach it readily. ‘
Bait applied to dumps should be placed beneath objects,'ln‘contalng }“Lg/
or into holes so that it is i accessible. 8 é. //}%r '

e Appropriate warninq cards must! be consp1cuously disp ayed 1nﬁ\\\ .
\
adeqdate numbers whenever sodium fluoroacetateabalts are used on
: puhl;c'property‘or on pr1vate property readlly*acces51ble to the

public. There is no need to post pr1vate property not. readlly

accessible to the public. - . ix\ .
.,
e If baits are placed in burrows or in access1bl} spots -on dumps, there .

is no need to ret¥ieve them. Retrlevable baits which;constitute a

hazard must be destroyed. If a dump;is to he bdrned‘orrfilled, it “
..pis deslrable to bait a dax;or two‘prior tg this%so that hazard f;om;/ * T§Z~

remaininglbaitsland dead,rodents is further'rednced.; : \_ BN '

£ . »
. ‘- o . e o
Maintain a record of each bait appliCation\Eor at least a year. The

record should show the appllcatlon date and the address and des- -

Wcrlptlon of the appllcatlon *51te '

»

. > FEE N

StrXchnine Strychnlne is an odorless, colorless crystalllne_g@terlal
wr h an extremely bitter taste. It is very fast acting and extremely- toxic.,

Thexe is a well- documented secondary hazard to dogs, cats and wild carnivoreS.

. Strychnine. is most often used for the control of house mice. " It is
not effective in rat control because it.is too rapid in effect. Individual
rats will reject the.poison and populations will'become‘hait shy.

‘ Strychnine normally should- be used only on grain baits to minimize .
hazards to dogs and carn ous 'wildli'fe Except;pns can be made in the control
of certain nativye rodents, for example, porcup1nes.‘ ! 3

Kl
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> \
. Thls rodent1c1de 1s for use as a short-term, s1ngle -dose corrective (\\\
T !
- agent. Strychnlne og wheat hulled seeds, steam-=crushed oats, or cracked corn

‘may be used for house mouse "control on a limited temporary . baSlS'\’It should /{

never form the backbone'of a control ‘program for house mlce. It normally
e should be used after a good sanltatlon clean up.  Good grade anticoagulant "

.

barts should precede, a san1tatlon clean up. Th1s allows the- strychnlne to be

most - effect1ve aqalégt d1splaced or. d1srupéed remnant populatlons.

~ . .
qtrychn1ng,treated paits may also be used to control ch1pmunks and ground

squlrrels.‘ Teaspoon qughtltles of the grain ba1t should be placed inside. all

N
burrows-that can be located. 1If burrows cannot be located, treated ba1t may
vt
‘be broadcast around %he area whe;e damage 1s,occurr1ng, but this technlque must

~ be used with care to av01d k}lllng nontaﬁgit spec1es.4 ':
. ! . ' - e ’
Mixing strychnine baits requires skill, care. and exper1ence. It is

4

recommended . that those lacking these requlrements purchase supplles from

. . 4
. established sources. : co _‘ﬂ ‘\,Q-, ; o N\

- . -
kY <4
3 3 v
F -

Whén placing strychnine; baits in structuresztj‘
1. Placement should be.goyerned'by the purpose of the structure and

the act1v1ty -of the peeple there1n.‘ Strychnlne ba&ts must nd“’Bb ‘.
used, where there/is any llkellhood that chrldren can- reach than : 7.(

.ycontaﬁlnate food, milk,

They should not Jbe\ used where they m1gh

feed stuffs, cosmet1cs, drugékpr other it for human or an1mal'

consump 1on . They can be. used in wall v01ds, ox 1n safety rodent

bait -stations in nonproductlon areas\of food plants or warehouses
for house mice,” IF, safer materials will not suffice ‘for the s

immediate needs. 'Placement'should always be at:floor level.

‘2. Bait trays:or bait stations should always be marked w1th skull ‘and . ‘

4 crossbones and the word polson. It is des1rable to not1fyrthe

bulldLng manager or pkﬁPt operator that strychn1ne is to be used on

- rd

the premises. . N : -
v o 8 : : ‘ - .
3. Bait plagements should be mapped or annotated in records as to location.

ERIC -
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Zinc'phosphids:‘ Zlnc phosphide- is a toxic rodent1c1de which, when
[ i

properly utilized isleffectlv against rats and mice. It 1s a dark gray

'pOWder that is relatively inso ‘luble iKAWater'and-alcohol In the presence

of m01sture and/or dilute ac1ds, ‘it releases phosph1ne . gas, wh1ch is very toxic
and accounts for the garllclake odor of the compound It is- stable for long - )

-perlods of t1me under most condltlons.' It presengs secondary p01son1ng hazardsuf

. \_
, -

Because of 1ts tox1c1ty to all forms of animal 11fe, the follow1ng—‘

.methods and ‘precautions should be adhered to in the use of zinc ph0sph1de.

x . . ,.) .
1. ThiS'rodenticide is not recommended as a routine maintenance | . Y,
rodenticide, but rather as & short-terh, single-dose, corrective - .
agent. . L . ' N i |

2. 2inc phosphide shouid not be used-:in a mgnner in which it is
readiiy accessible‘to'chi&dren,.poultry; pets or .domesticated

anihmals. .It may be necessary to htlllze safety rodent bait statlons

v

“to accompblsh this iA~ somg situations.

3. Zinc phoéphlde should never. be ut111zed on a readily redognizable food:

matérial in a form attractlve.to humans.

'1. .

4. Zince phOSphide'can be dusted onto wet baits'sdchmas méatsjor'
cubed fresh fruits and vegetables as lonq as they.are made un- ” - “.{gg
. s . . »I.,-

<recogn1zab1e as food. .
5. When app;ied to dry baits such as grains, it is recommended that

it be carried as. a suspension in corn oil or warm bacon grease.
i . . ‘ . B .
6. When preparing zinc phosphide baits, operations should occur out-

doors or in a room with positive ventilation. A respirator $hould.

R

.—be .worn when mixing baits to. prevent 1nhalat10n of the powder.’

[N

If very large batches are beéing produced it 1s necessary to wear a

gas mask approved for phosph1ne. , J

7
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The Fnglish sparrow, wh1ch is also known as, the hause sparrow, 1s an .
imported.blrd. It does not belong to the- sparrow famlly aé’all but to the- Old
World weaver . f1nches. The birds were 1ntrodqyed about one hundred years ago o
and have spread throughout most’ of the United.States and Canada. They resemble’
‘the true sparrows in size and in their moreJOr—less graylsh—brown coloring.
The male has a black throa% with white cheeks.. They spend much of\their time
feedlnq on the ground, and hop but never walk. Engllsh sparrows ar prollflc
breeders as thex_average about three broods per season with four to seven |
offsprlng per brood. ‘It is characterlstlc of th1s spec1es that both 1nd1v1duals
and flocks operate w1thmn rather confined areas. Some may move to central )
areas such as cltles in the w1nter time and disperse to the coqpt:yﬁun the -~
: sprlng, but as a rule, the feedlng, nest1ng and other act1v1t1es of. these birds

a

occur in a much more llmlted area. Engllsh sparrows compete with many birds

'preferred for the1r song or beauty. Being pugnaclous, “they drlve the mor
des1rable blrds from negtlng 51tes asg. well as. from feed1ng grounds. Thelr nes@F-
are relatlvely largé. and are not onky uns1ghtly but often plug dralns, gu_ters
-and the like arid thereby cause\serious damage from overflowing’ water. Inssome

cases, each palr of ,birds makes a separate nest, but 1n other cases, communlty

.a

nests are used by several famllles. o T .
, t . . ‘

- In addition, the1r droppings may cause deterloratlon of equipment and the
contamination of stored feeds,. as well as creat1ng an- unhealthy ‘and un51ghtly f
mess. At times their 1ncessant chatterlng can be very dlstractlng to some .

‘ —

. people.

The food of Engllsh sparrows is primarily seeds, but they d!& eat frult
buds and emerglng plants. .Occa51onally they ‘eat insects but without great
benefit to agriculture. o - » NI R

L3N
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Starling 17 \jit, . - . T o
B RO - o .
Starllnqs also were introduced . frOm EMIope.va;nCQ thelr 1ntroductlon in

' .

1890'1n New Yomk, they have spread to/ghe Pa01flc'Coasﬂ and eyen to-Alaska.ﬁﬂjyvf

They are dark—colored chunky, short talled blrds and 1ntermed1ate in size - ~

_ between sparrows and plgeons. From a distance they appear to be entirely black -

but they are actually flecked wlth light colors and much of the1r dark feathers

,;show iridescent purples and greens. ‘During spr1ng and summer, therr-moderately.

long bills are bright yellow. Some people confuse starllngs with blackblrds,

but none of the blackbirds has the short tail or yellow blll. Starlings,

unlike Engllsh sparrows' and p1geons, almost always. Feed a relatively great

distance from their roost1ng places. They are 1mportant predators upon many soil-

dwelllnq 1nsects, but will eat seeds and grain and occas;onally*destroy frults.

There is ample évidence to 1ndlcate that ssme starlings. mlgrate and that

In the spring when the nesting s€ason begins, the b1rds scatter

others do not. | ‘
. to dbburban and.rﬁral areas. They make rather toarse?nests in tree holes, bird
: houses and the like. One egg a day is iaid until an average of six or seven

‘eggs have been deposited Most starllngs have two broods per yea;§>

: . : . ) . -
. " B ‘ . R L9
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Starlings arexobjéctionable primarilyobecause of their habit of roosting ‘
. < ' ¢ ... . -
‘together in large nimbers, on or near buildings. b ey '

These roosts are often objectloneble because the large accumulatron of .
dropplngs may result in deterloratlon of equlpment,,contamlnatlon of food or

feed and the creatlon of an unsightly. and unhealthy mess.

'In aﬁdition thq‘noxse ‘of these roosts can be considerable and. be very, vv-./
di%tracting to certain people. - S o 7 - "“ '

9

Since starllng control is largely llmlted to preventing the ‘birds from
<

u51ng certain trees and bulldlngs as roosts, it is necessary Qo understand .+ -

starllng roost1ng behav1or. Flocks to be controlled'should be observed and their

movements recorded. Typlc y, the roost1ng behav1or of starllngs is as

follows. Durlng the . starljiiiseason when the mated ‘birds are dispersed and car1ng
for thelr young,'a few "bachelordjblrds travel together between their roosts 4
and feeding grounds. As the young blrds of the f1rst brood learn to sh1ft for
themselves they join the "bachelor" b1rds. Later the second brood young and thev,

”parent birds: 301n these roosting flocks.g.The great 1ncrease in the size of the.
\ .

_starllnq flocksg about midsummesr indicates ‘that’ the parents a;'nd their- second T .
brood of offspr;ng have jolned the roosts.‘ From then untll ‘late in’ the fall '
starllngs use the summer roosgs wh1ch are often 1n trees. It appears that

dec1dU§hs trees ‘such as. ‘he Norway maple are well suited .for starllngs in the

summer. - . P ’ : : S
. . f . . o . . -

‘ , ' 1. ' b ;
Migration may occur when the birds leave thelr summer roosts. Those that'

remain in an area .usually shift their roosts to city buildings,which they use
A . . . . . A , ‘\ R .
“throughcut the winter. : - ) : L %
' s . o ‘ ‘ .
In their dailyhcycle of movement starlings leavg\\heir'r00sts rapidly
about/ﬁunrlse. They fly in flocks over fairly well—establlshed flight lines .

éﬁ//for d1stances up to 50 or even- 70 mlles.' In the evening, those farthest from .

IS

/the roosts are ‘the . f1rst to turn back so that all reach the/general V1c1n1ty

of the roost at. épproxlmately the same t1me. The time for enterlng and leaV1ng
LN

.

roosts apparently is controlled by llght 1nten51ty.

N}
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. Pigeons

Thé>common pigeon is-not“n ive to 'the United States, but'was*imported

as a domestlc bird and is Stlll raised in capt1v1ty oday. * The w1ld flocks

that exist throughout,the Un1ted States today: are the offspr1ng ‘of escaped
ons is a blue- gray body

domestlc b1rds;;,The normal color pattern for wild p1

S
. with 1ridescent feathers about the neck- and llghter gr y W1ngs with dark gray

PR

strlpes 1n the w1ng feathers. Recent escapees’ golnlng the wild flock may
introduce. wh1tes and browns into the populatlon but no mally agter mﬂhy genera— ]

stions of w11d 11v1ng these colors disappear:- from the lock. However,.escapees o,

are cont1nually 301n1ng the w1ldelooks and so at an§ t1me a- ckrof'pigeons .

ﬁbjfons1st1ng of blues,
( - . B \\-

-~

may contain 1nd1v1duals wlth w1de variety of color patte

grays, wh:Lt,es and browns.

@ In the1r nat1ve habltat around the Medlterranean’the mmon p1geon nests

on cllffs . In the Unlted States, plgeons have -adapted and roost and nest on *

’ »man—made structures Such as’ bulldlngs, brldqes, homes

these structures for nest1ng. roost1ng a:gglght and as rest;ng spots dur1ng the -
d

nd bFrns.’ P1geons use

day. Normally thev feed Sn sources of £ nearby such as c1ty streets and

parks,.yards, railroad yards, dumps,'ballparks, dr1ve~1n mov1es, and dr1ve-1n g \

restaurants.' OccaSLonally, however, they may fly ‘many m11es to feed in agrlcul—

tural areas such as gra1n fields or livestock feedlots.
-a. ) . .

o . TN
) Plgeons normally beg1n nest1ng in the spr1ng and may nest three or four times.
v‘durlng theﬁsprlng and summer, producing two young per nest. Thelr_eggs are
o wh1te and approxlmately one—half thé-s1ze of a chicken’ egq.. However, if pigeons
can gain access to the 1ns1de\Rf a structure -hey may‘nest year around and it is’

not uncommon., tc f1nd eggs or young in a nest January. PlgeGHwaull nest any—'

where they can find a conven1ent flat surface ‘that offers some p'_
Thus, nests may be found in rain g?tters, 1edges,.w1ndows1lls, cornlces, atop L
i'columns or doors1lls, or‘1n the inside of 'structures such as belfrys,’ clock
towers, attics, warehouses, etc. The1r nests have been found -in such unllkely
*places as sink basins, commodes; nonfunctlonlng clockworks, and the pigeon ‘holes
of an abandoned post office. Although pigeons usually make'nests of twigs, they

~

will frequently nest. in accumulated dropp1ngs.

ERIC =~ Ll -
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The presence of p1geons may- create problems im that thelr nesting

S

.mater1al ‘can clog ra1n gutters and thear dropplngs may caUSe a deterloratlon A

" of structures and equlpment contam1nate food and feed, and create an unhealthy

’ mess” “«In extreme sltuatlons, dropplhgs may accumulate‘to the p01nt where the1r
»\ ) Y
X added weight can threaten structural stablllty, e;feclally rf the dropplngs

‘becdme wet.- Plgeons ‘may also transmlt d1seases ‘that ‘affect’ humans and domestlc

. animals, = ' 5

o . R . B

" BIRD-BAITS et DR SN L
, . \ Yo “
Ba1t Selectlon 7_¢', ' R ' - R ‘ -
L L : . o " ’ . . .~\1

[

Us1ng the properrbalt_w;ll_haue?as—much bearlng on your results aé w1ll

the choice of av1cide and baxt placement. You “$hould con51der the follow1ng S
when ‘choosing- baﬁt T 1' S s o ‘-"'. :’f '%’?";J'
A B . . . . P - AT e
o " p————\ A N, . - : . A .. . o
.4 SN b
SpecreS of Blrd ST 6 ‘ .

Because of d1fference 1n slze, drjferent b1rds consume d1fferent 51zes of

-
P

ba1t partlcles._ The follow1ng helps éllustrate cholces of size: plgeons——whole
kernel corn or. poultry pellets, starllnqs-—medlum cracked corn or poultry

crumbles, sparrows——f;nely cracked corn or poultry starter. S

* N
- - i . . ,

Food Habits of the Bird S ’ ’?f':
R 7 ' - ot , :
Birds have poorly deVeloped sénses'of taste and smell. Thus, in selecting'

’

and chooslng foods, they rely heav1ly on prev1ous experlence, famlllarlty w1th
the food and the’sense of slght ¢Thereforef/b1rds tend to reject new. and

d1fferent food._ Consequently,_the best bait’ 1s a fbod -which ‘the. b1rds 3 L
« - \:-:' -

accustomed to consumlng.- FOr example' 1f starllngs are accustomed feedrng(
' \qﬁ\ \&Q“‘u S
on food scraps .at a dumph cgacked corn’ 1s aspoor balt“selectlon /QConverSéL £

N
starllngs are accustomed to feedlng on cracked corn Ln and around a. mr
A “

scraps may not be read11y accepted . . P . ]

-~ ¢ - -

Obvidusly food ba1t should be as fresh as. posslble. ﬂisposevof‘an

L] PR
.~

n'

o

~

rotted or stale bait.

. - ) . ! N . "_.%L‘ ’ . g v ' : :‘ < o . ’ ’ . ‘ N . . ’ ‘T- * -
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. Bait’Placement ) L

5, Just.as fam111ar1ty w1th a food is 1mportant to birdsfin the1r selection of
" foods, so is the locatlon of that food. Consequently, b1rds prefer to feed at-
a selected spot’ because ‘they have‘fed there before and know from experlence that

it is safe. Hence, it becomes very d1ff1cult to 1nduce,b1rds to select food at '’
~ . : ‘ I

“an area where they are not already accustOmed to feeding. Therefore, wherever

poison baits are used, placement should bé on a site where the birds aré‘ S -

accustomed to feediné—éifisafe and practical. ' : & -

.~ When exposed, ba1t should be placed in as natural a manner as possible.

St

'Whenever trays or pans are used to contain ba1t, a new dimension is added

which makes the birds wary.~ Further,_the deeper and narrower the conta1ner;'the
less llkely blrds will feed from it. Bait should not be distributed in piles
but scattered as w1dely as ﬁoss1ble Becausé birds are oftén ag;ressive towards.
‘one another, espec1ally males of the ‘same spec1es, plled bait permits fewer
birds' to feed at a given t1me_than a bait widely scattered.

E Birds feed most actively Jjust after dawn and just before sunset. Thus:/:
ba1t=plagement‘1s best done just at dawn or,_1f necessary, at night so that the
food is ‘available for‘the b1rds early in. the mornlng. .In general placement
should‘occur when birds are least likely to see, the placement actually occurrlng
and if prebaitinq is conducted placement of the poisongbait should be donF

. in,exactly the same manner by. the{yame perscon at tlie same tlme as the prebaléiﬂi\\

dlsbrlbutedt) . - '

<
-

“

If you mix your own baits follow the directions en the ‘EPA registered@tl -

‘l&béfkfgr,the avicide used. Baits should be well mixed so the toxicant is
! ' \

distributedfevenlyhon all particles.

.

- One final con51deratlon to make 1n bait placement is whether the birds feed
in an area or  if they can be induced to feed .in the area? 1If the birds already.
feed in the area then much of the problem is overcome. If they do' not"pre—
baiting becomes a necess1ty. However, it 1s necessary to judge whethJ; the
bird is g?er likely to feed in the area.g\Eor example, xf b1rds use a structure )
simply as a night roost, then control of the roost by poison balt is unllkely .
for the following reason b1rds arrive at their roost just prior to or at

sunset and leave just prior to or at dawn. Thus, because they do not feed in

. w0 . o - .

| ( Z,
N . . .
. .

y - S 127
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the’ v101n1ty of the roost, they ?re h1gh}y unllkely to be attracted to any

/

food placed near "the roost. Please note, however, that if the birds use_th1s

roost as a resting area durlng the day, poison bait may be successful

LT
Prebaiting - ! .
— 2 | N

Because b1rds are quick to notice’ any slight dlfference in the1r énviron-
“ment and thus be frlghtened and be wary ‘of 1t, preba1t1ng,to getythe birds-
accustomed to feedlng on a bait wh1ch will be p01soned is usually de;;rable.
ﬁoae;erbnﬁrebaltlng becomes essential when: - (l) it is necessary to use a ‘
-type of food for bait with which the birds are not famlllar or accustomed,

(2) the bait must be placed ‘in a trough or4pan'or in some‘éther'location at"

which the birds are unaccustomed to.feedlng, or (3) fast acting poison'is

going to ke used.
- . ‘e \\\
The reasons for 1 and 2 should by now be obv1ous, but 3 deserves K \.'
additional explanation. Birds are ve¢y sens1t1ve to_the behavior of other b1rds.\‘
N

"'Thus when you are us1ng a fast-acting poison, it is essentlal that, all the birds \

\
\

of the flock that are to be eliminated consume some of the p01son bait before \
any single'blrds séZEf to react. If a fast-acting poisonous bait is exposed ‘
without preba1t1ng, a- feﬁ of the bolder birds within the flock will drop down to
feed. UsuaIly, then, they w1ll show symptoms of \distress before the .rest of the
flock Jbins them, and no further feedlng occurs by any b1rds. Conversely, if

a flock of birds has been prebaited and is accustomed to feed1ng at a qlven place,
at a clven time, on a glven food, then the entire flock is more likely to . -

descend on the food and consume it enmass.

. - ) ) R a' . . |
When prebaiting, the persdn distributing the prebait should do it in the
same manner, same placey the same'time, and preferably wearing the same or

similar clothes and driving the same vehicle. The greater the deviation.from
. . -

>\ !

.a set pattern, the less likely the chances for success Prebaiting should

v

‘be done so that there is an un&nterrupted supply of it prov1ded for the birds
2 for as ng as it takes for the birds to feed boldly—and,eagerly at the skte.._
Thegrebaitl g period should also be used to make sure that no nontarget birds

.

.
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Aruitoxt provided by Eic:



q : N . & )
or ot er. w1ld11fe ‘'will be kllled‘ Yy the poisoning operatlon. Obviously if

™

.; : Note that a degree of select1v1ty can be ach1eved by choosrng the proper
bait. For example, note that the whole kernel corm~when used as a ba1t will
.greatly reduce the hazard to ‘small-sparrowlike blrds, providing, of éburse,
that there\are not ‘kernel fragments in the whole kernel cdorn. Or, as another

example, the use of meat scraps or. bread as a bait may reduce the azard to

seed-eating b\rds.

Note that\the careful selection of a ba1t site can‘%iso be used to ach1eve
some degree of select1v1ty., For example, the baltrng of sparrows inside a “ﬁ*
structure poses a hazard to no other birds. Sometlmes the ba1t1nq of #£lat -

. rooftops for ELS ons can be used to reduce the hazard to nontarget b1rds.

.

N . .
* N . . vy

Types of Avicides .. ) ;

In bhoosing the proper toxicant,you must consider whether the material has
a secondayy poisghing hazard, whether it is fast-acting or slow-acting, how
it will be ingested, and exactly what the desired results should be.
e . . ' ‘ L

l Te -
Amino-pyridine: Amlno—pyrldlne is a moderately fast act1ng p01son that is"

toxic to all warm-blooded anlmals and has low secondary hazard. It may be’

used as a lethal poison in order to destroy all members of a populatioﬂ,’or.it'
may be used as a frlghtenlng chemlcal that repels the populatlon with minimum
mortality. The s1tuatlon and spec1es of bird involved detetmlne wh1ch objectlve'
. is chosen, and the objective is ‘achieved by vary1ng ‘the * concentratlon of the
poison on the treated bait particles and by the amount that the treated bait is
diluted with uhtreated bait:_' s : /

For’ example, ;parrows are not eas1ly frlghtened froeroostlng’and nesting |,
sites and thus amino pyridine should be used as a lethal agent (i.e., extensive"
preba1t1ng£f/lloved by placement of undlluted treated ba1t¥ Conversely, if
it is desired to repel plgeons from one building with m1n1mum mortallty, ‘then
amino pyridine should . be used strictly as a frightening agent because affected
birds dlsplay w1ld erratic'behavLor'that so frightens the remaihing'members of'
thé flock that they leave the area and do not return.® If'the first attempt is not

. successful, prebaiting and retreatment become necessary. Once an operation

v

o <l ' Ql')f} ; .;Z,
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is successful, however, retreatment may not be necessary for several months,
or in some cases, even as long as a year.or more. It is even poss1ble to 3
mildly affect birds uithout causing'death,fbut'nor/a&ly once symptoms appear, - oo
" geath follows within 10 to Zo‘m}nutes.' i # '

;

e - . . .
EndrinY Endrin is a long—lasting, fast-acting chemlcal that is extremely ,

toxic to most living organlsms. lt is toxic both orally and dermally and thus -
must be used w1th extreme care. The liquid is placed in a wick—type perCh that =~ .
is attached to roosting surfaces. on bulldlngs where there is no p0551b111ty |
of the endrin coming into contact w1th people, pets and nontarget specles. It
may not be used in food, storage proces51ng or. handllng operatlons. \
) . . ¥ L

" Fenthion: Although:not as toxic as endrin, the same precautionsﬂand

methods of use also apply to fenthion. See,endrin use and llmitations.

_ Strychnine: ‘étrychnine is=anﬁodorless, colorless crystal material with
‘an extremely'bitter taste. It is very fast-acting and extremelywtoxic. ‘It
) poses a secondary hazard to any animal eating the polsoned bird. strychnine
. ba1ts are used to control house ‘spafrows and pigeons. Because it is a fast-"
acting poison, extehsive prebaiting is necessary.‘ In additioh,;if.retreatment
is necessary, it.must be'preceded by prebaiting. Although it is important to
place strychnine baits in locations where the~birds are accustomed to feeding,
1t should not be placed where there is any possiblllty of it c0ntam1nat1ng
. items for human or an1mal consumption or where it is accessible to chlldren or
pets. Bait statlons or bait trays should be marked w1th a skull and crossbones

and the word p01son. Bait locations should be mapped or recorded.

L V) e

TRl\PPINC;' BIRDS”
' N v P
There is a"wide variety of traps for catching birds,_but thevtwo most
gﬁsuccessful are traps'that contain one-way wire bobadoors or con%usion entrances.
The most practical of these types of ¢raps are the large varletles in which .
food, shelter and water can be prov1ded so ¢hat the traps need not be tended
constantly. However, these traps are usually most effective if they ag} tended\
at least every other day.' Although steel- 3aw traps and body gr1pp1ng traps can ‘

be used for'pigeons, the1r use 1s usually 1mpract1cal.

El{l(j" . . . ' _ o j '.1'1f3 : .
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"In orde? for trapping fto be ef%ective and efficient, the trap\sites
. must be -on places where the b1rds are accustomed to feedlng or where they can
readily be attracted by prebaltlng., If prebaltlng is necessar;, it
~should be done w1thout-the presence of the trap. Once the birds begin feeding
1n an ar¢a the trap should be placed in that area and left in such a manner
that th b1rds have easy access in and out of the trap: For example, con£u51on
entrance traps may be turned ups1de down or one- way door traps may be w1red open.
The open/éﬁaps should be baited so that the birds get used to going 1n and out
of the trap to-obtain .food. . Once this _occurs, _the- traps can be set and ba1ted

o

and most of the birds captured in a short period of tlme.
C o\

The precedlng technlque can be s1mp11f1ed by allowing the birds to become
;accustomed to the presence ‘of the trap before baiting and sett1ng 1t., Thls il
s1mp11f1ed method 1 not as effectlve. Because these 11ve.tréps will occasionally '

catch nontarget specles, 1t is 1mportant that they be tended regularly so, that

;he nontarget specles can be released unharmed. Target spec1es can be removed

\ from the trap and destroyed by asphyxiation. . : -
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SELF \HE_LP QUESTIONS ‘ON VERTEBRATE PESTS .

Now that you have studied the sectlon, answer these questlons."Write>the'

- answers with pencil without referring back to the text. When you are satis-
fied with your. wrltten answers, see’ 1 u dre correct by checklng them in
the text. Erase your answer and wr1t the correct answer if your f1rst

answer is wrong. - ‘ A

N ’ . . . s ’

1. Where do bats” roost?

’

2. .Why are’bats objectionable to man? s 1

N
e s

3. -How are bats chtrolled?‘

)

.
° . Y 7
. W g
N

e

4. What dlseases are carrled igf;

6. ,How often should garbage be covered with dlrt at a san1tary landfill to
~  control rats? '”1 . , L

7. 'How,small an opening will\permit»the-enterance of a rat into a bﬁildihgﬁﬁ'

‘8. How can mice be identified from rats? '

e " t R T . ' ¢

P . ¢ : !
u ‘ . . .t R ) . N )

9. Do mic fill themselves at one feedlng or nibble on several foods?

,

'10. What ypes of traps can be used for rat or ‘mouse control?

>

3 o

. n . N ' : o '
1 : ) )\
1l1. Wwhat are some materials used to bait rats and mice? \
[ I . . .
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'iﬁ. How do anticoagulégt rodenticides kill rats and mice?
. . _ . o . : .

. 13; Should 1080 (sodium, fluoroacetate) be used if 1ess hazardous rodentlclde
S will provide adequate control? ' ‘

Lol

14. What are the thrée mqst.commin pesg birds?

. . s
. » . ] ‘1#
15. Where should baits for birds be placed?
16. How is endrin ;pplied to control birds? i , -i’ﬂ
o e 4 v
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